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in sealing, potting and encapsulation— 


a give excellent electrical, thermal and 
mechanical properties, plus— 


excelient dimensional m | high mechanical strength 
J stability 
7 : outstanding adhesion to J exceptional dielectric 
es. metal, glass, plastics properties 


Although relatively new, the Epon resins have won an 
important place in electronic and electrical manufacture. 
Their applications are manifold ... in printed circuit 
laminates, transformer and motor sealing compounds, 
potting compounds for components and subassemblies, 
protective enamels, adhesives, tool and die materials. 


Applying Epon resin sealing com- 


For potting and encapsulating—the excellent dimensional 


pound, formulated by Epoxylite Cor- 


poration, El Monte, California, to a stability of Epon resins, which can, for example, withstand 
; 400-kva transformer winding at solder bath temperatures without ill effect, and their out- 


Larsen-Hogue Electric Co., Los 
anauen. Gale standing adhesion to metals and glass assures airtight en- 


closure of delicate components and vacuum tubes 


ae 

: As adhesives—solvent-free Epon resin formulations cure at 
4 room temperature with contact pressure alone; form powerful 
4 bonds between glass, metal, wood or plastic. 
} As sealing compounds—varnishes and enamels based on 

Epon resins provide excellent moisture sealing plus outstand- 
ing resistance to solvents and chemicals, even at elevated 
temperatures. 
si For laminating— Epon resins laid up with inert fibrous fillers 
: produce base laminates that have superior dielectric proper- 
ties and can be sheared, punched, drilled and bath soldered. 
Write for information on the use of Epon resins in electrical 
Thoxene Clamp-Coat, an Epon resin and electronic applications. 

cable splicing compound, producesa 
weatherproof, abrasion-resistant 
. coating with high electrical insula- 
2 tion. Manufactured by Woodmont 
Products Inc., Huntingdon Valley, Pa. 
4 


SHELL CHEMICAL CORPORATION 
3 CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlente Chicege Cleveland Detroit Houston - Los Angeles Nework New York - Sen Francisco St. Lovis 
IN CANADA, Chemical Division, Shell Company of Canade, Limited Mentres! Terente Vancouver 
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got a molding problem! You want a polystyrene that’s 


— | 


You’ve 
more durable, more lustrous, more dependable in its y eld of per- 
fect pleces. 


Have you looked into Fostarene 


Fostarene is a product of a pioneer In plastics for over 50 years. 
In talent and equipment, Fostare ne’s research facilities are second 
to none... and growing! 


The result: Better performance, better service Tor more and more 


molders who have made the discovery you can make—that when 
the smart move is to investigate Fostarene 


it comes to polystyrene, the sm 
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H.MUEHLSTEIN & CO INC 42nd St NY FOST SRANT IN 
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POLYETHYLENE 
PROCESSING TIPS 


HOW MOLECULAR WEIGHT 
AFFECTS POLYETHYLENE PROPERTIES 


Molecular weight is one of the three most important 
resin characteristics that determine end-use proper- 
ties of polyethylene. Density and molecular weight 
distribution are two others 

Melt Index is an approximate measure of molec 
ular weight. Resins with low molecular weight have 
high melt index values, and vice versa. 


The following graphs show the effect of increasing 
molecular weight, (or decreasing melt index) assum 
ing that density and molecular weight distribution 
remain constant. In practice, of course, these charac 
teristics are different for different resins so the effects 
of all three must be considered. 


Permeability 


PERMEABILITY TO 
GASES AND LIQUIDS 


MOLECULAR WEIGHT —> 


Resistance to Environmental 
Stress Cracking 


MOLECULAR WEIGHT —> 


RESISTANCE TO 
ENVIRONMENTAL 
STRESS CRACKING 


Low Temperature Brittleness 


BRITTLENESS 
TEMPERATURE 


MOLECULAR WEIGHT —> 


Softening Point 


z 
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MOLECULAR WEIGHT —> 
Film Brittleness 
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MOLECULAR WEIGHT —> 
Tensile Yield Point 
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Stiffness 
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MOLECULAR WEIGHT 


U.S.I. “tailors” PETROTHENE 
; by controlling the molecular char 
acteristics that determine these properties. Result: a 
tamily of resins from which a fabricator can choose the 
his processing condi- 


polyethylene resins 


to specific end usé 


specific material best suited t 
tions, and product requirements. 

If you have a specific problem that might be solved 
by one of the new resins, one of U.S.I.’s technical 
service engineers will be glad to work with you to 
find the solution. 


US Jnousteiat cuemicats co. 
Division of National Distillers 


and Chemica! Corporation 
99 Park Avenue, New York 16, N.Y. 
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You Move... 


Tell us as far in advance as possible 
can send you the SPE Journal and meeting notices. 


| Write to SPE, 34 East Putnam Ave.., 


Connecticut. 


_ Check Your Name ... 


In both parts of the Roster. If our records are 


| not right please let us know. 
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honest savings! 


REPROCESSED PLASTICS 


Polyethylene Vinyl * Styrene Acetate Nylon Acrylics 


Styrene Copolymers *« Butyrate | — 
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\ | y You can rely on consistent uniform quality from bag to bag in every 
- & delivery of Gering Reprocessed Plastics! 


y Only Gering—with its more than 30 years of every-day plastics 
asl f formulating and compounding experience plus exacting quality con- 
trol and know-how—assures trouble-free production for you. 


é What’s more, Gering has a wide range of bright, breezy toy colors 
that’s most always available for prompt delivery. 


Write today for complete information on how you can cut material 
and production costs. 


TNT 


Gering Products, Inc., North 7th St. & Monroe Ave., Kenilworth, NJ. * Sales Offices: 5143 Diversey Ave., Chicago 39, Ill. « 424 Chevy Chase Rd., Mensfield, Ohio 
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Molding Powders. 


A close-up of the die table showing 
eight parts, simultaneously produced, 
about to be stripped off 


Fully automatic injection molding with a Stokes 701 
enables this custom molder to increase production by 207. 


The Emeloid Co., Inc., has been a custom molder of 
plastic products since 1919—with over 25 years’ experi- 
ence in injection molding. They recently installed a Stokes 
701 Automatic Injection Press for high speed production 
of pushbuttons for home appliances. Result: a 20°; in- 
crease in production with the same number of mold cavities. 


Fully automatic operation of the Stokes 701 enables Emeloid 
to produce better parts—with a lower reject rate and 
higher production yield. The better quality enables them 
to perform faster, more satisfactory after-operations such 
as the hot stampings of identification legends. 


Plastics Equipment 
F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 


The Stokes Model 701 Injection Molding 
Press installed in the plant of the Emeloid 
Company, Hillside, New Jersey. Its 
simplified, fully automatic operation 
requires minimum attention. 


Emeloid produces better, 
low-cost parts... with a 
Stokes Model 701 Press 


Extremely simple tooling of the 701 requires less expensive 
molds—reduces changeover costs. The precision opera- 
tion provides a higher degree of uniformity and quality 
of finished parts. This press requires less attention, 
produces on faster cycles and with higher efficiency. 


Stokes patented ejection system positively clears all parts 
and runners from the die. Secondary protection is pro- 
vided by use of the more common low-pressure close. 
Completely self-contained, the verticai design of the 701 
saves floor space— permits easy sorting and separation— 
facilitates mold set-up. 

Write for your copy of literature on the Stokes 701—the 


truly automatic 2-ounce injection molding press. Ask for 
a Stokes production analysis on your own parts. 
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... dea-building 


extrusion materials 


Polyethylene means more good business for 
extruders. It is ideal for extrusion processes, 
It fits perfectly into product planning. Best 
of all, there is a huge market for the com- 
bination of properties that polyethylene pro- 
vides. To help you meet this market’s many 
facets, Bakelite Company supplies the great- 
est variety of polyethylene extrusion mater!- 
als, along with expert aid in putting them to 


best use . For examples of typical products, 


see the next page 
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Polyethylene 
for Monofilaments 


Extruded monofilaments of BAKELITI 


Brand Polyethylene have been woven 
oo) into cloth. It is remarkably strong, dur- 
ible, and chemical-resistant. For exam- 
ple, these filter bags have lasted 1000 
hours compared to 80 for the previous 
material. They have been filtering mo- 
lvbdenum particles from slurry for six 
months and still show no signs of wear- 
ing out. They have stood up under the 
weight cf the caked molybdenum, con- 
tinual wetting and drying, and the al- 
ternate pull by vacuum and push by 
compressed air to loosen the cake. The 
polyethylene cloth is non-blinding 

pores won't clog ) and has cut replace- 


ment down-time considerably, 


Polyethylene Sheets for vacuum forming 


Extruders get a bigger bite of the boom in vacuum-forming with this Bakelite development. 
DF D-4030 is the first polvethylene specifically compounded for sheet extrusion and yvacuum- 
or thermo-forming. It can be fabricated by modifying equipment now used for continuous 
in-line extrusion and vacuum-forming of impact stvrene. Housewares offer a great potential 
field. Bakettte Brand Polyethylene DFD-4030 provides high molecular weight, superior 
gloss, unlimited colorability, and quick, trouble-free processing. 
S Notice the high gloss of the polyethylene sheet being placed \fter heating, the sheet in its clamping frame drapes over 
wk in the « lamping frame of the vacuum-forming machine bowl mold before vacuum is applic d 
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Polyethylene wire 
and cable covering 


These SNOW -COV red tele phone line the 


mountains of Washington were installed in 


1950. Their extruded polyethy lene insulation 


shows no deterioration, despite temperatures 
trom 40 degrees below zero to 115 above 
The light weight of polve thvlene is an aid to 

‘ installation, especially in terrain like this 
The electrical insulating values are so good 
that lines can be close together without dan 
ger of interference. This saves adding cross 
arms when new lines are installed. Extruded 
BAKELITI Brand Pol thvlene has he en used 


for wire and cable applications ranging from 
the newest Atlantic cable to television lead 
in. and meets the standards of all leading 


associations. 


Pol yethylene water pipe 


A big market exists for water supply and irrigation pipe es- 
truded from Bakeire Brand Polvethvlene because this pipe 
is light, lexible. noncorroding, and easy to install. You can 
handle it with the simplest tools, cut it with a knife. Flexibil 
itv permits the pipe to bend around curves and corners, and 


makes it resistant to freeze-up Virgin Bakevrite Brand Poly 


ethvlene IS «a knowledged asia superior material for wate 
pipe because it is specifi ally engineered to meet all the es 
tablished standards of quality and is backed by eight vears 


field exper nee, 


are le of thr leading di vel nf in thr mo oof 
Bakevite Brand Polyethylene. A varicty of mpounds is | 
a l ted fi Gt iricty of appli tions To kee) informed contact wou 
Bakelite Company representative or write Dept YB riving the 
¢ ategorie in wu hie h you are? t intereste d 
A 


BAKELITE 


PLASTICS 


UN ON 


CARBIDE, 


BAKELITE COMPANY, Division of Union Carbide Corporation @QB_30 East 42nd Street, New York 17,N.) 

The tern BAKELITE, UN CARBIDE a 1 tl ret Svmbol are registers ! trade-marks of UC( 
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PROGRESS THROUGH STANDARDS 
and how [2 -helped” 


Che history of economy in modern business has been D-M-E was able to produce and supply high quality 
Standard Mold Bases to mold makers and molders at 


directly related to the history of Standardization. One 
such great savings in cost and time that the benefits of 


of the major elements affecting the economic produc- me 
tion of finished plastic parts is the high initial cost of Standardization were quickly realized by the Industry. 
the mold. A progressive step in reducing mold cost, Today D-M-E produces twenty-eight different sizes 
of Standard Mold Bases, from 9" x 8” to 2334," x 351), 
in either D-M-E No. 1 or No. 2 Steel, with a wide 
range of cavity plate thicknesses to satisfy the diversified 
demands required. In addition, over 2,000 finished com- 
: / ponent parts of the same high quality are available to 
to the rapidly growing demand for high quality molds provide additional savings in service as well as in the 


that would maintain and promote the economic ad- product. 


without sacrificing the high quality required, has been 


successfully achieved through Standardization. 


When D-M-E originated Standard Mold Bases and 


their component parts in 1942, it provided the answer 


vantages of plastic parts. 
& | | Properly engineered Standardization puts the accent 


Through large volume purchases of quality steel in on Economy. When you “Specify D-M-E .. .” you get 
standard sizes and specialized production facilities, Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


D-M-E 

gor 
QUALITY... 
| SERVICE... 
| ECONOMY! 


HILLSIDE, N. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3-5840 
CHICAGO 51, ILLINOIS ssor w. STREET, coumaus 1.705 
M = CLEVELAND 9, 0.-D-M-E CORP. saz srooxrarx SHADYSIDE 1.8202 

LOS ANGELES 7, CAL. mam ADAMS 
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Color-power is sales-power. Those pellets of FORMACOLOR give your finished 
product the bright color, the RIGHT color, the color with the impact and the 
stop-look-and-buy appeal 


All the approved pigments required to achieve a rich and uniform finished color 
are contained in FORMACOLOR. It's made to be diluted at a ratio of four to one 
and costs no more than, a few pennies a pound. 


Westchester Plastics, Inc. knows that at the consumer level, the color of the bottle 
iS aS important as the product it contains. FORMACOLOR is one of the many 
color concentrates, for polyethylene and most other thermoplastic materials, pre- 
pared by Westchester with this aim in mind. ..to command con- 
sumer attention. Advise us of the resin you intend to use and the 
color you need. We will forward you a sample for evaluation by your 
Staff. 


ay 


makes the SALE! 


remember! the 


WESTCHESTER PLASTICS, Inc. 


326 WAVERLY AVENUE, MAMARONECK, N. Y. @ Mamaroneck 9-5980 


Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturers and Developers of Unicolor and Formacolor 


"Pliothene. Formacolor, Unicolor& T.M. Reg. U.S. Pat. Off 
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PLASTICS 


«CLOSE TOLERANCE EXTRUSIONS... EASIER... 
FASTER... WITH THE EGAN EXTRUDER AND 
“WILLERT TEMPERATURE CONTROL SYSTEM” 
x. 

——s| This revolutionary Egan combination automatically puts an 
° r i | end to the problems of-heat control and quick cooling in the 
extruder cylinder ... Simply pre-set the temperature and the 
pn ee “Willert Temperature Control System” takes over, providing 

NO MOVING PARTS 

: ed: NO PUMPS, BLOWERS, COMPRESSORS 

See ee NO MANUALLY OPERATED VALVES OR SWITCHES 

rr a O° Available in full range of extruder siz 2” through 8” 

couple in the plastic melt ot the output end of the extruder 


— 


Write, or Phone Randolph 2-0200 
| For Complete Information — 
| No Obligation. 


*patent applied for 


| 
~ 


FRANK W. Egan AND COMPANY 


SOMERVILLE, NEW JERSEY 


Manufacturers of plastics processing equipment 


Cable Address: "EGANCO"' — SOMERVILLE NJER 


REPRESENTATIVES: MEXICO, D.F.—M.H. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE, NO. 10, JAPAN— 
CHUGAI BOYEKI CO., TOKYO. LICENSEE: GREAT BRITAIN — BONE BROS. LTD., WEMBLEY, MIDDLESEX, 
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SPE 


the 
Middleweight 
Field! 


When exceptional processing characteristics are required 
for a medium molecular weight resin, Escambia PVC 1225 
has these major advantages for your product — 


e Outstanding Heat Stability ® Very Low “Fish-Eye” Count 
@ Excellent Color and Clarity @ Free-Flowing Hot Pre-Mixes 


e Uniform Particle Size 


These same advantages are obtained with the following Escambia resins 
in the same series: 
ESCAMBIA PVC 1250 —high molecular weight, recommended for 
extrusion of shapes and profiles and for 
calendered film. 


ESCAMBIA PVC 1200 — recommended for applications where pro- 
cessing temperatures require the use of a 
lower molecular weight resin than PV¢ 
) 


A CHEMICAL 


261 MADISON AVENUE NEW YORK 16, ¥. 
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for the 


tou 


that satisfies 
sells! 


loughness that means fewer film rejects...tougher film that takes the roughest 


handling without tearing... toughness that opens up more and more uses 


for polyethylene film. This toughness that means custome 


satisfaction starts with special tough-grade polyethylene resins developed Ee 


by Monsanto research. 


Monsanto special tough-grade polyethylene resins are available for extruding 


and calendering film. Other special formulations have been jee. 


developed for wire and cable insulation, 


extrusion coating, tubing, profile shapes, and moldings. 


Write for detailed information to 


Monsanto Chemical Company, Plastics Division, 


Room 18/73. Springfield 2. Mass. 
TOUGH-TESTED % 


> % 2 ch the hichest j for 


Here's all you need 


to install 


Polyethylene pipe is a booming new market 
for the plastics industry. For example 
formers, homeowners, and industry are find- 
ing numerous jobs for pipe made of Tenite 
Polyethylene because of the specific advan- 
tages it offers as a material for cold-water 
lines. Polyethylene pipe is now the preferred 
material for these jobs and is no longer con- 
sidered a mere substitute for metal pipe. 

Amazingly light in weight, pipe made of 
Tenite Polyethylene is easily handled even 
by non-professionals. It's flexible and can be 
curved around obstructions, practically elim- 
inating the need for angle fittings. It’s avail- 
able in coils for long, coupling-free runs. 
Where short lengths are needed, this plastic 
pipe can be cut with a knife and joined with 
simple inserts and ring clamps. No threading 
is necessary. What's more, pipe of Tenite 
Polyethylene resists weathering and the cor- 
rosive attack of alkali soil, dissolved chem- 
icals, and electrolysis. 


1932 


flexible pipe of 
TENITE POLYETHYLENE 


Pipe is just one of many uses for versatile 
Tenite Polyethylene. This tough, resilient 
Eastman plastic also goes into electrical in- 
sulation...packaging film...coatings for 
paper, film, and foil...containers...house- 
wares and many other molded products. For 
information about Tenite Polyethylene prop- 
erties and uses, write EASTMAN CHEMICAL 
PRODUCTS, INC. subsidiary of Eastman 
Kodak Company, KINGSPORT, TENNESSEE. 
An informative folder, “-WHAT YOU SHOULD KNOW 


ABOUT FLEXIBLE PIPE MADE OF TENITE POLY- 
ETHYLENE,” is av 


zilable upon request 


ITE 


POLYETHYLENE 


an Fastman plastic 


EASTMAN’S 25TH YEAR IN PLASTICS—1957 
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NEW DU PONT NYLON FORMULATION 


e superior extrusion characteristics 


OFFERS 


e superior toughness and melt stiffness 


“ZYTEL” 42 IS DIFFERENT 


ZY TEL 42 is specially formulated for extruding and blow 
molding. Not only does it offer superior viscosity and 
How properties in the molten state. but in addition to 
these unique properties, it retains the outstanding quali 
and high sof 
VEL 
12 offers higher impact strength. and its superior melt 
makes control of the 


ties of high strength. abrasion resistance 
tening temperature found in LOL. Further 


stability now possible 


eXtrusiol 


APPLICATIONS OF EXTRUDED “ZYTEL” 42 


This new formulation can be used tor extruded shape- 
of many varieties as well as for tubing. red. pipe and 
Extruded sheeting of ZYTI 
stamped items. and film of ZytTeL 42 can be laminated t 
paper. foil and to other films. Its 
makes it possible to blow-mold tough 
/YTEI 


cosmetics. 


laminates 1? is ideal tor 
greater melt stiffnes- 
strong bottles of 
12. without special equipment. for container~ tor 
pharmaceuticals and aerosol sprays. For 

stunce. new high -tvle. drv-colored bottles that are blow 
Heat 


tests have proved the rabilitv tow thstand h interna 


molded are so tough they bounce when dropped 


pressures without rupture or valve break 


OTHER APPLICATIONS 


In other applications. extrusions of Zy ret 42 have been 


ised to make such items as washers. aircraft grommets 


ind bearings. Tubing of ZyreLt 42 is used in a unique 


BETTER THINGS FOR BETTER LIVING 


THROUGH CHEMISTRY 


JOURNAL, June, 1957 


iutomobile lubrication network which the motorist 
operates by pushing a button. ZyTEL 42 proves its ability 


to withstand extreme flexing on a wind-up reel used a- 


an actuator rod inside a retractable auto radio antenna. 


PROPERTIES OF “ZYTEL” 42 


This table shows some of the superior 


properties al 
Z7yrve 42. In general, articles and shapes extruded of it 
are characterized by form stability at high temperature 

toughness. abrasion resistance and chemical resistance 
ZY TEI 


12 can readily be handled by the usual therme 


plastic extrusion techniques 


PROPERTY ZYTEL 42 


lensile strength 12.200 Ib/sq. in at 73 
Klongation 150 


stiffness 00.000 Ib/sa. in at 73) 


Hardness. Rockwell 
Flow temperature 
Heat distortion temp 
264 Ib. <q. in 
66 Ib. <q. in | 


Du Pont Zyret 42 for extruded 
blow-molded products and take advantage of the sper 


Specity the new 


properties this resin has to offer 
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PLASKON ALKYD PUTTY MATERIAL FOR ENCASED COMPONENTS MAKES POSSIBLE 


FULLY AUTOMATIC FINAL ASSEMBLY! 


More and more manufacturers of TV sets are finding that PLASKON Alkyd 417 putty material offers the 
best combination of physical and electrical properties required for final assembly-line automation. This 
opens the door not only to substantial savings in production, but to better-performing precision parts as 
well. Today, PLASKON Alkyds are widely used in the encasement of such important components as capacitors, 


resistors and toridal coils. 


Here’s what TV set and component manufacturers like most about PLASKON Alkyd 417 putty material: 


UNIFORM DIMENSIONS: Precise dimensional reproduction is pos- 
sible in molded alkyd parts—assuring greater uniformity than 
is possible with potting or dipping. Result: symmetry of leads 
and uniform dimensions of parts to meet the exacting require- 
ments of cost-cutting automatic-assembly equipment. 


OUTSTANDING ELECTRICAL INSULATION: PLASKON Alkyd has very 
high dielectric strength and arc resistance. Because of its 
excellent electrical insulating properties, Alkyd parts can be 
made smaller—saving space, cutting cost, improving design 


DEPENDABLE COMPONENTS: Alkyd putty can be wrapped around 
inserts before molding—and its low-pressure molding require- 
ments and rapid cure do not deform dimensions or change the 
electrical characteristics of delicate inserts. Alkyd’s high heat 
resistance and dimensional stability help to assure top per- 
formance of TV components and other electronic and elec- 
trical parts. 


OTHER TYPICAL TV APPLICATIONS OF PLASKON ALKYDS: 


1. 


Tuner Board (Alkyd 430): extreme dimensional 
stability; uniform, close tolerances; high rate of 
production. 

Tuner Segment (Alkyd 420): saves machining 
costs; gives increased electrical and moisture 
resistance. 

Power Tube Socket Alkyd 422): permits rapid 
mass-production schedules; has high dimensional 
stability. 


If you are having performance problems that might 
be solved by better electrical insulating materials 


. you should know more about PLASKON Alkyds. 


Write today for complete information! 


BARRETT DIVISION, Allied Chemical & Dye 


Corporation, 40 Rector Street, New York 6, N. Y. 
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CRUCIBLE CSM 2 mold in press at Pro-phy-lac-tic Brush Co., Florence, Mass. The mold, built by Eagle Tool & Machine Co., Hillside, 
New Jersey, produces vegetable pans for Hotpoint refrigerators. 


why CRUCIBLE CSM 2 


is chosen for so many big molds... 


One reason is that CRUCIBLE CSM 2 is always uniform in structure and 
composition. It’s got to be. For the quality of every heat is controlled by 
Quantometer analysis ...and every piece, regardless of size, is ultrasonically 
inspected. This means superior machining and polishing characteristics. 

Another reason is that CRUCIBLE CSM 2 is immediately available 
from warehouse stock in 205 sizes, big and small. The job isn’t held up for 
steel when you order CSM 2, the mold steel you can trust and get when 
you want it. Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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Plug-in pyrometer type temp. con- 


Zoned cast-in heat 
= trols*—uniform cylinder and die 


ers—uniform heat Extra heavy-duty self-lubricated headin 
ing, less down herringbone gears. 9 
time. 


20:1 ratio one 
Quick - opening iece, single-wall 
die gute—fast- Extra heavy-duty thrust 
aroy bearing —long service. 
der liner — high 
screen changes. 
capacity, long 


life. 


ANN 


lo 


Ao 


Precision feed 
screws (alloy steel 
chrome plated, 
surface hardened 
flights) —for continu- 
ous ‘‘close-toler- 


ance” extrusion. 


Jacketed, chrome- 
plated feed box— 
uniform feeding. 


NRM patented “Bal- 


anced Heat Control” | 

—more efficient cyl- ae Screw speed tachom- 

inder heating and eter—efficient operat- 

cooling. ing control. J.1 C.* wir ng meets 


Drive motor ammeter — exact local codes anywhere. 


power indication. 


Learn how these and many other advanced engineering and construction features 
assure lower maintenance, more profit on plastics extrusion with NRM Extruders. 
There’s an extruder type and size to meet every requirement in the NRM full line. 
Write today for more details. 


*Joint Industrial Council. 
*For proportioning type or stepless control. 


General Offices and Engineering Laboratories: 47 West Exchange St., 
Akron 8, Ohio 
EASTERN PLANT: 384 Getty Ave., Clifton, N. J. 
SOUTH: The Robertson Company, Rutland Building, Decatur, Ga. 
WEST: S. M. Kipp, Box 441, Pasadena 18, Cal. 
MID-WEST: National Rubber Machinery Company, 5875 N. Lincoln Ave., 
Chicago 45, Ill. 
CANADIAN: F. F. Barber Machinery, Ltd., 187 Fleet St., West, Toronto, Ont. 
EXPORT: Omni Products Corporation, 460 Fourth Ave., New York, N. Y. 2605 
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POLYETHYLENE 


* MARLEX is a trademark 
for Phillips family of 
olefin polymers. 


MARLEX 50 for film — Outstanding pro- 
tection because of low permeability and 
high abrasion resistance. Food can be 
cooked . . . medical supplies can be 
sterilized in sealed Marlex packages. 
Marlex is odorless. It safeguards flavors 
and fragrances. 


Phillips new J rig 
\ 
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MARLEX 50 for injection molding— 
Rich colors, glossy surfaces, fine details! 
Marlex 50 moldings withstand up to 
250 F without losing shape endure 
temperatures far below zero without 
losing toughness and pliability. Ideal for 
accurate vacuum moldings 


MAR 
pt => 4 NOW 
“ON STREAM” IN COMMERCIAL QUANTITIES 


@ THE LONG-AWAITED, revolutionary plastic, Marlex 50 is now avail- 
able. It is a new kind of material, one of the most important developments 
in the plastic industry since polyethylene was introduced in 1939. 

Your sales can now be increased with new and better products made 
from Marlex 50. Its greater resistance to heat and chemical attack, lower 
permeability, greater rigidity and other unusual properties offer a whole 
new field of profitable applications! 

Manufacturing economies are yours through the greater strength and 
rigidity of Marlex 50 and its ability to set up at higher temperatures. 
Up to 40% more items per pound of resin... up to 25°; faster cycle time 
in moldings. Yes, here’s a new kind of plastic to help you produce better 
products more profitably. Today, call your local Marlex sales representa- 
tive and find out more about how Marlex can make money for you. 


NEW SALES SERVICE LABORATORY 


Phillips experienced technica! serv- 


ice staff will assist you in working te < 

out new products and processes 

utilizing Marlex. Make arrange- 

ments with your local Marlex sales 

BS : 


2w |rigid polyethylene offers processors new market opportunities 


KN 


MARLEX 50 for fabrics—Easily proc- 


tional oil and chemical resistance. With- 
stands boiling soapy water, dry clean- 


to sun and weather. for caps and closures, too 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 


NEW ENGLAND 


322 Waterman Avenue, 


DISTRICT 


A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


NEW YORK AKRON CHICAGO WESTERN SOUTHERN & FOREIGN 
80 Broadway, Suite 2535, 318 Water Street, IH York Street, 330 Security Bidg., Adams Building, 
New York 5, MY. Akron 8, Ohio Elmhurst, Hl. Pasadena, Calif. Bartlesville, Okiahome 


MARLEX 50 for blow molding—Rigid, 
essed into fabrics and rope with high tough, pure! Conforms intimately 
tenacity and low elongation. Excep- mold surfaces. Remarkable resistance 
to chemicals and heat. Can be sterilized 
repeatedly. Excellent for bottling foods, 
ing solvents, and prolonged exposure drugs, chemicals, oils. Use Marlex 50 


GEneva 4-7600 


OFFICES East Providence 14, 8. I. 


Digby 4-3480 


FRanklin 6-4126 


TErrace 4-6600 


RYon 1-6997 


Bartlesville 6600 
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Made of thick Nixon rigtd vinyl sheet, 
this reusable coloring map ts vacuum 
formed by Kenwood Plastics, 5200 
River Road, Washington 16, DC. 
Wash-off crayons come snuggled in 
deep recesses. Pertinent geographical 
information ts printed on reverse side. 


Over and over again... small fry color, wipe clean and re-color 
this U.S. relief map. 

To make so much long-lasting, worthwhile entertainment pos- 
sible, the manufacturer selected Nixon rigid vinyl sheeting because: 
+ it’s so adaptable to quick, low-cost vacuum forming 

+ has excellent dimensional stability 

- high impact and compressive strength 

- high softening temperature 

+ takes readily to color and resists staining 

Nixon supplies all types of rigid vinyl in sheets or rolls to 60 inches 
in width, in gauges from .005 to .040. For friendly assistance in 
selecting the right material for your product, come in, write or 
phone 


YOUR SOURCE FOR EVERY KIND OF FINE FORMABLE SHEETING 


NIXON NITRATION WORKS + FOUNDED 1898 + NIXON, NEW JERSEY 


Phone — New Brunswick, Charter 9-1121, Metuchen Liberty 9-0200, New York Extension WOrth 4-5290. Chicago Office, 510 North 
Dearborn Street, Phone Michigan 2-2363. St. Louis, Mo., C. B. Judd, 3687 Market Street, Phone JEfferson 5-8082. Leominster, Mass., 
A. F. Perry, C. A. Dovidio, Phone 7-2120. Canadian Distributor: Crystal Glass & Plastics Ltd., 130 Queens Quay East, Toronto, Ontario. 
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ad 
SEQUENCE OF MOLDING AND ASSEMBLY OF PLASTIC COMPRESSOR ROTOR BLADES ! t 
asTICc OTOFr aqes 
r Turbojet Engines 
. . . the idea of using plastics in jet engines John Kulp 
may seem absolutely incredible. Actually it (jeneral Electric Co. 
is a sound and practical possibility .. . Cincinnati, Ohio 
. HE AIRCRAFT GAS TURBINE Division of th: weight reduction, A second order effect accrues from lowe: § 
General Electric Company first gave serious con rim stresses in the rotor wheels, which in turn permits the i 
sideration to the use of reinforced plastics for compresso ise of either lighter metal wheels or radically different d 
blading in the early part of 1952, At that time, the J-47 signs for compressor construction or both. The net gai es: 
engine was in large scale production and appeared to be here is in the increased payload of the aircraft. An eco a 
the type ot engine which would profit from. the app nomic survey based on specific production rates ndicated iF 
cation of both plastic rotor and plastic stator blades. Thes a substantial cost reduction by using plastic blading “Paine 
profits would manifest themselves in the form of reduc Critical materials reduction is difficult to estimate, There 
tions in cost, weight, and critical materials, The replace s little question, however, that in the event of an eme) 
ment of stainless steel by plastics results in a first ordet veney, plastic blading in jet aircraft could save appreei ; 
ible quantities of critical materials, {| 
A rotor blade is simply an airfoil structure witl aa 


Thi paper was presented at the Thirteenth SPE Teel 
cal Conte rence, neans of attaching it to a heel, The blade Ss are mountec 


SPE JOURNAL, June, 1957 Twenty seve) 


| 
| a ‘ 


METHOD OF MANUFACTURING 


Blade Stress vs. Engine Speed 


T 
12 
STANDARD ROTOR 
BLADES (403SS) 
10 
BLADE 8 
STRESS 
Psi x 10°53 
6 


4 
LAMINATED PLASTIC 
ROTOR BLADES 


| 


3000 4000 S000 6000 7000 
ROTOR SPEED-RPM 


on Wheels and rotate at speeds ranging upwards to 22,000 
rpm, depending on the particular engine being considered. 
lhe blades which we tested experienced a maximum speed 
of 8400 rpm. The function of the compressor blade is 
simply one of compressing air from one stage to the next 
until a specific pressure is established at the entrance to 
the combustion section, It is important that they perform 
this task in the most aerodynamically efficient manner pos- 
sible—which appears to be another area in which plastic 


rotor blades might make a contribution. 


T venty eight 


Plastic Rotor Blade 
for Turbojet Engine 


In the J-47 engine compressor inlet temperatures are 
approximately 150 F; compressor exit temperatures are 
approximately 550 F. From a thermal stability point of 
view, therefore, it would seem reasonable to consider the 
use of glass-fabric-reinforced compressor rotor blades for 
application in engines of this type. 

Its function and location might be more readily un- 
derstood if the reader has a general understanding of the 
engine itself. 

In the case of a jet engine, dry air is inhaled, com 
pressed, its temperature further raised by burning fuel, 
then expanded through a turbine where sufficient energy 
is extracted to drive the compressor. The pressure afte? 
the turbine is greater than the intake pressure and by 
expanding the gas to atmospheric pressure, energy Is 
made available for propulsion. 

The gas is converted into kinetic energy by expand- 
ing it in a propelling nozzle. The thrust depends on the 
mass and velocity of the gas. For a given mass of al 
the more fuel burned the higher the temperature, the 
greater the pressure and the higher the velocity gen 
erated after expansion. This produces greater thrust. 

Now, the blade in question is located in the com- 
pressor and on the periphery of the compressor roto 
wheel, The wheels rotate at speeds up to 22,000 rpm de- 
pending on the engine being considered. The stresses 
imposed on the blade are primarily a function of tip di- 
ameter and rotating speed. Bending stresses are also im 
posed by the gasses “loading” the concave surface of the 
blade. 


Fabrication Techniques 


The ultimate usefulness of plastic rotor blades depends 
upon how well they are made. As the tirst step we sur- 
veyed the field and finally selected CTL-91LD as the best 
high temperature resin available at the time. We then 
selected the Cincinnati Testing and Research Laboratories 
to fabricate the blades. Knowledge of the characteristics 
of 91-LD and experience and enthusiasm for work in the 
field of plastics blading made them a natural selection for 
this project. 

The over-all mechanical properties desired in the 
blades were obtained by the judicious combination of three 
types of glass fabric: 181 and 112 cloths, both basically 
orthotropic, and 143 cloth, which is basically undirectional. 

The first step in the process was to impregnate the 
glass fabric with 91-LD resin. The impregnated fabric was 
then cut to predetermined shapes and stacked together so 
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that the smallest rectangles form the center of the blade 
and provide for the necessary changes in cross sectional 
dimensions along the length of the airfoil. The layup con 
sisted of a combination of 181 and 143 fabrics internally 
with 112 fabric (a very fine weave) used for the skin of 
the airfoil. The base of the blade, where it flares to the 
dovetail, was formed by inserting a small bundle of im 
pregnated rovings in the center and close to the base of 
the layup. 

The layup was then placed in hardened, matched steel 
dies and was compression molded at approximately 200 psi 
and at 250 to 300 F. Upon removal from the mold, the base 
was trimmed and the tip cut to the appropriate length 
The aluminum dovetail was then fitted onto the blade and 
held in place with an appropriate adhesive. 


Preparation for Engine Testing 


The vehicle used for our test was a J-47-E engine. The 
rotor of this engine was built up with plastic blades in 
stages two through six with the exception of two standard 
105 stainless steel blades in stage two which were used as 
stress level references. A total of 260 blades were em 
ployed in the test. 

Instrumentation of the rotor consisted of CB-7 type 
strain gages on two plastic and two steel blades in stage 
two, two plastic blades in stage four, and two plastic 
blades in stage six. The strain gages were bonded to the 
convex surface of the blades at the thickest section of the 
airfoil with the strain grid center 5/8 inches from the 
base of the airfoil. A thirteen-ring collector assembly was 
used to remove the strain gage signal from the rotor to 
the measuring and recording equipment. Cathode ray oscil- 
loscopes were used to monitor the strain signals through 
out the test period. The strain signals were recorded on a 
seven-channel magnetic tape recorder. Six strain gage 
signals were recorded simultaneously, and the remaining 
channel was used for oral identification of recorded signals 
during the running of the test. 


Test Procedure 


Upon completion of the instrumentation and rotor 
build up, the assembly was dynamically balanced, acceler 
ated to 8400 rpm for 8 minutes, and finally check balanced. 
The check revealed no unbalance resulting from the high 
speeding. The rotor was then installed in the test engine 
and sent to the cell, 

The actual procedure employed was a standard Ait 
Force endurance test. This consists of cycling the engine 
between idle and military speeds with intermittent runs at 
normal rated and 90% of rated speeds and various acceler- 
ation and deceleration exercises. Also embodied in the pro- 
cedure are periodic throttle bursts (throttle from idle to 
military in 1 second). One full cycle requires 5 hours. 
Throughout the test a con¢inual recording was made of 
fuel flow, exhaust gas temperatures, engine vibrations, and 
similar critical measurements. 


Test Results 


The prime result was that all plastic blades success- 
fully completed 100 hours of endurance testing. 

Details of the strain gage analysis would be neither 
interesting nor meaningful. Some of the outstanding re 
sults, however, are revealed in the graph on the opposite 
page. In this graph of blade stress versus engine speed, 
the rather remarkable difference in stress level for both 
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plastic and steel blades is seen, The graph shows the com 
parison only for stage two. The picture for all other 
stages tested would certainly be comparable. As the figure 
shows, the maximum blade stress levels recorded were in 
the speed range below 5800 rpm. At approximately 5800 
rpm, the stress level dropped rapidly to about 1 38 to 1 6 
he peak values observed at lowe! speeds and remained 
at this level up to maximum speed. 

There was no synchronous resonance observed for any 
of the normal modes of blade vibration in the operating 
speed range. This was anticipated, however, on the basis 
of bench vibration frequency data on these blades and 
lack of synchronous unit configuration stimuli in the fre 
quency range of the blades. 

Aside from the scrutiny given the blades during testing, 
we attempted to glean some facts regarding engine per 
formance from the run even though the test was con 
ducted primarily to establish the endurance characteristics 
of the blades. From the periodic reading of fuel and oil 
flow, turbine and compressor vibrations, tailpipe temper 
atures, and thrust, an approximate idea of engine perform 
ance was obtained, These data indicated that the perform 
ance of this engine was comparable to that of a conven 
tional engine, i. e., one built up with conventional 405 
stainless steel blades, This is particularly significant in 
view of some of the difficulties we had in building up the 
test engine. One striking result in performance was the 
time required to go from idle to military speed under 
throttle burst conditions. In the case of an engine with 
steel blades, the time required for this maneuver varies 
from 10 to 14 seconds; with the rotor built up with plastic: 
blades, this time interval was reduced to 9 to 10 seconds 
with a very smooth acceleration. 

A thorough visual inspection of the rotor blades upon 
completion of 100 hours endurance testing revealed no 
detrimental effects resulting from the test. The airfoil 
surfaces of the blades failed to show indication of erosion, 
and, of course, there was no corrosion. 


Conclusions 


As more thermally stable resins emerge from. th: 
laboratory, engines exhibiting higher compressor temper 
atures than those found in the J-47 may also be able to 
utilize reinforced plastic compressor blading. Indeed, if the 
plastics world ever hopes to see widespread application in 
jet engines, better resins must evolve. Solution of this 
problem is not the end, however, One other major problem 
exists that demands solution, and that is the matter of 
what might be called engineering inertia. Reliable data 
on all useful mechanical properties, at both room tem 
perature and elevated temperatures, must be made avail 
able to design engineers before there can be much hope of 
overcoming the resistance met by these materials for suc] 
engineering end uses. We can feel some measure of con 
fidence that such resistance will be overcome, for the 
successful engine test just described strongly suggests the 
feasibility of using glass fabric reinforced plastic com 
pressor blades in jet engines, 


The author wishes to recognize and thank Mr. George 
LaPerche for his excellent work in preparing the rotor for 
test and in analyzing the strain gage data collected. With 
out his help, the overall test result would have been sub 
stantially less significant, 
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Problems in the... 
Selecti 
election of Extruder Screws 
Robert Sackett 
Von anto Chemical Plastic 
Springfield, Massachusett 
(frorie OFTEN SPEAK of optimum serew design extruder, The applications of the equations themselv 
e The development of optimum screw design is quit are not simple and. their roper use requires avery 
<pensive and in its truer sense would require a specia complete understanding of the entire extrusion process 
erew for each specific die. Consequently one must be The equations deal essentially with output based on the 
atisfied in most cases with screws somewhat short of geometry of the screw and the flow properties of the 
yptimum. Th is not to imply that serew design Is not plastic, No factor s provided for quality Recause of the 
critical, nor that it is not important. The literature is mportance quality plays in any operation, the actual d 
full of references that poimnt out the need for designing sign of a production screw 1 res considerable practica 
1 screw for a pecific application or specific materia background to supplement the theoretical caleulations. 
It very seldom that a serew is actually suitable fon . 
everal different types of plastic. Basic Extruder 
Because of the importance that proper screw design To the practical extrusion engineer, a y practi 
plays in the financial success of an extrusion operation, is meant the engineer responsible for production oe 
t difficult to understand why so little attention has important thing to derive from the theoretical work 
be wen paid to the design of extruder serews in view of that has been done is how this explains many of the 
" the present level of development of extrusion knowhow. things which he has previously observed but never beet 
It is not uncommon to visit a concern experiencing able to quite understand or analyze. Before being cor 
extrusion difficulty and find out that they know littl cerned with specifie problems of screw design, it: should 
about their screw other than the compression ratio first be determined what basic type of extruder will be 
Ms ind whether or not it has a torpedo used. Normally, this would involve aid ie 
a whether a single stage or tw ave extruder will be 


vg Screw Variables used. It may also include a decision as to whether or not 


a single or tw screw extrude should be used. Twit 


In this paper, no attempt will be made to offer ni 
screw extrusion is a subject about which much has bee 
optimum serew designs. What is probably more Important 
written recently. No attemprt will he mace to COVE 
to have some understanding of what the important : 


this highly controversial subject; the paper will 


ae crew variables are and just how they effect the quality , Bie! 
on ed to single serew extrusio1 
ind output of a given screw. Then it is important to T) 
» 1 §«6two-stag ol levolat zing s6rew not new 
understand the effect of those variables, over which the 
to the raw material produce Although it has beet 


perator has control, on the operating characteristics ah) 
" 7 } 
avallable for son vears, its feneral use by the fabrica 
of the crew With a thorough grasp of this knowhow, 1 
1 th st is relative new igure ske 

leet to the of the ion industry ela ire 1 i ete] 
the basic principle involved in the two-stage extruder 


rie na posit 


crews and will have a better idea of what improvements 


. n realit t is actually one extm ‘feeding a second 
can be made in screw design to best suit his particular eality, CUR OF ruder feeding a secon 


2 extruder, but both are driven from the same motor along 
~ 
; common drive shaft. The first stage performs. th 
Much has been done in recent years on theoretical ft. 
=e Th: solids conveying and the plasticizing or melting of the 
i formulae that are useful in screw design work. This work : 
has been extremely helpful to the industry as a whol 
. . ne is ther metered to an opel sectiol 
aif n providing an understanding of what occurs in_ the 
: where the pressure is essentially reduced to zero. At 
this point, any volatiles such as moisture, air, or unpoly 
l wel presented at the Thirteent SPE merized ingredients are permitted to flash off, or in 


some cases, vacuum is applied. Careful balancing of the 
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Figure |. (Top) Typical two-stage screw, and (below) a 
vented screw. 


ITI TIL 


two stages must be done in order to prevent material 
from coming out of the vent. The volume of the vent 
section must be considerably greater than the actual 
volume of plastic being fed into it. This permits th 
greatest surface exposure and maximum venting action. 
The second stage brings the stock up to the desired 
temperature and develops sufficient pressure to fulfil 
die requirements. 


The greatest success for vented extruders has beer 
in the field of cellulosics and more recently in the acrylic 
field. Probably one of the most promising applications is 
the possible use of vented extrusion in eliminating poro 
sity in large cross-section vinyl extrusions. There ar 
those who claim that many types of extrusion now 
being done on single stage machines can better be 


done on vented machines. 


It is my opinion that the two-stage extruder should 
not be looked upon as merely an extruder capable of 
performing a drying operation, Where simple hoppet 
drying is sufficient, there is little reason to justify the 
use of two-stage extruders. Where a difficult devola 
tilizing problem exists, its close examination is warranted. 
Vented extruders are normally made in the range of 
24-1 LD in order to compensate for the loss in pres- 


sure and forwarding capacity of the devolatilizing se¢ 


tion, Extruders have been built with 30-1 L. D. 


The Single Screw Extruder 


So much for the various basic types of extruders 
Now, lets look at some of the important factors affecting 
the output and quality of a single screw extruder. For 
convenience, the screw is normally divided into four 
major sections, the feed, compression, metering, and 
mixing sections. Figure 2 is a sketch showing the mai 


sections of the screw and important screw dimensions. 


The feed section of an extruder is essentially a screw 
conveyor. The material to be processed is usually in the 
form of solid granules, a powder, or a relatively free 
flowing mixture of several ingredients. It is fed by 
gravity flow into the serew channel. The channel is 
normally full and flow occurs because of the differenc: 
of coefficient of friction between the material and the 
screw and the material and barrel surfaces respectively 
For maximum conveying action, it is desirable to have 
a minimum of slippage at the wall and a maximum 
amount of slippage at the screw surface. For this reason, 
highly polished or slightly matte finished screws are 
desirable, 


Normally, the barrel temperature is maintained 
higher than the screw temperature and the materia 


tends to adhere to the barrel As t becomes softened it 
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Figure 2. A constant-pitch, variable root diameter screw 
rEEC MPEESSION mak TERING 
amerte 
will slip on the cooler screw surface. If the screw 
allowed to become overheated, then the material WwW 
stick to it and merely ride around with the screw wit} 
little forward motion. Screws are generally equipped wit] 
cooling water to control this condition. In the conventiona 
extruder, the hopper opening will have a length of about 
1 to 2 diameters. A 
In order to insure proper feeding, the feed section 
of the screw is made approximately 2.) diamete1 it 
length. Flights in this section should be made relatively 
deep in comparison to the rest of the screw, an obviou 
limit to the depth of the feed flight is the nece Ssitv ol 
having sufficient strength in the root diameter to meet & 
the power requirements. 
The purpose of the compression section is to densify 
the feed and to eliminate air from between the particl ty 
as they become heated, In a sense, it is also a transitior 
zone between the deep flighted feed section and the mor 
shallow metering or pressure developing section. The 
plastic material in the compression region is a mixture tf 
of solid granules, partially plasticized material, and t 
completely plasticized material, 3 
. . 
The Metering Section 
The term metering section refers to that section of 
the screw where the plastic is a melt. It is normally ot 2 
constant geometry in order to permit conditions to con ‘ 
to a state of equilibrium as far as temperature and pre i 
sure is concerned, The length of the metering secti ! 
will vary from ‘4 to 's the length of the serew, but it 
usually determined by previous experience with mila 
materials. The metering section s the Key portion of 
the screw, and in most cases, determines the actua 
operating characteristics of the serew. As we proceed ee 
n this paper, we will show how changes in the geometry 
in this section affect the output, pressure developing ‘4 
capacity, and quality of the extrudate. 
All extruder screws are expected to do a certai 
amount of mixing. However, where special mixing pro } 
blems are involved, it is usually desirable to add a | 
separate mixing section to the extruder screw, Th u 
can be in the form of smooth or helically fluted torpedo 
or some other type of mechanical mixing device. Norma 
these mixing devices will have little forwarding or pr 
sure developing capacities and consequently should b 
avoided whenever possible. Some people favor the uss 
of some type of mixing device to assist the metering ’ 
section in eliminating surging, and insuring uniforn 
temperature distributior Although with certain screv 
designs this technique may be successful, a more desirabl: 
procedure would be to make modifications to the mete 
ng section. This itter technique should result n 
proved quality 
Thirty one 
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Figure 3. Screw Variables. 
w 


TT 314 
D Diameter 
Pitch 1! 0 Tan. O 
h Flight Depth 
e — Width of Flight Land 
§ Screw Clearance 
Ix Distance Between Pressure Points 
P Pressure Difference 
Vv Viscosity 
N Revolutions 
§ 
> Helix Angle 


Figure 4. Two ways of getting desired compression ratio: 
at top, constant pitch, variable root diameter; at bottom, 
constant diameter and variable pitch. 
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Figure 5. 
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cannot be said that 


Shown in Figure 2) he screw dimensions whi 
int primal mportance vith respect to the operating 
characteristics of a screw 

Length of screw 
Metering flight deptl 


Screw diame 

In previous years, Compression ratio was considere¢ 
a convenient means of class fving extruce Screws. 
Because appreciable differences were observed betweer 
screws of different compression ratios, this method of 
Classification has been regarded adequate by some. I 
many Cases, screws Wit the same compression ratio 
perform differently. This indicates that there is some 
thing other than compressiotr ratio accounting tor tf 
different performance of various serew 

The importance assigned to compression ratio is, i 
many cases, eXaggerated and permitted to overshadow 
ther factors of screw de gyn which are more important 
to quality and output. In a great number of cases, flight 
depth, pitch, and length of the metering section are al 
considerably more important, yet they are not a 
thoroughly considered as changes in compression rati 

Because of the fact that the feed section of the screw 
is normally over designed, it is a rare case that the 
compression ratio s required to compensate for the 
actual change in) bulk whicl ecurs When the mate? 
moves through the extruder. The main function of 
compression ratio is in preventing air from being 


cluded and carried forward, The compression ratio is of 
secondary importance in forming a wedge of materia 
against the barrel wall to improve heat transfer. This 
wedge will also result it nereased frictional forces 
against the barrel wall aiding both in 1 mechanica 


development of heat and in the conveying ae 


the extruder, It has been generally concluded th: 
ferences in output and quality that occur with screws 


of different compression ratio are the result of differences 


n the screw geometry that go to make up the compres 
Sion ratio and not the compression ratio itself 
Compression Ratio 

There are essentially two common means of ob 


taining compression ratio, and these are shown in Figure 


1. One method is to Vary the pitch and 


root diameter constant. The other method is to maintai 


the pitch constant and vary the root diameter, In some it 


stances, compression ratio is obtained by both procedure 
In most newer screws, the compression ratio is ob 
tained by maintaining the pitch constant and varying the 
root diameter. It is our opinion that the constant pitel 
method of obtaining the compression ratio is preferred 
when all factors are considered, The general trend in 


the industry appears to be in this direction also. It 


constant pitch screws wil out 


perform all variable pitch screws. We feel, however, tha 
if optimum designs of each were compared, that the 
constant pitch screw would show better overall pet 
formance. Screws of both types and combinations of bot! 
are satisfactorily performing in field service. Inasmucl 
as optimum design is somewhat difficult to obtain, i 
many cases there can very well be instances where 
variable pitch screws are working to better satisfaction 


than other immediately available constant pitch serews 
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{omparing the two tVpes of screws trom the theoretica 
standpoint, t s well to consider the follow ng maior 


factors 


Operating characteristics 


The rmal 
Mixing 
End ef fe 


effects 
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Operating Characteristics 


Normal 


miiximun 


requirem 
quantity 
material with a numb 

is desirable to 
Versatile as Is 
factorily ovel 
a plot of the output 
This 


characteristic 


sure at the die, 
mance of a screw 
screw characteristic 


normally steepel 


pite! rew, This me 
or as we go from d 
pressure, the output 
or the variable pitch 
With low back pressu 
sult in higher output. 


to built a constant 


and 


al Ihe, 


flight depth deeper. It 


impossible to make 


with a flat line, 


Thermal Control 


To assure” unife 


dimensions, surtace ; 


delivered to the die at 


sible. In addition, 


subjected to 


Aside from the 


mechanical heat deve 


ferred for best ther 


thermal conductivity 


screw compression rat 
lepth and consequent 
exists. In the solids 


diameter acts as a w 


barrel surface which 


The variable pitch sc 


and flight depth and t 
the constant piten sel 
through a giver 

thickness. If in one « 


(constant pitch) an 
then it will take 
thicke? 
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piece, In pra 
normally 


is, we wil 


reduce RPM but this 


Mixing 


The problem of m 


as to which type screw is 
bably depend on the type o 
ng is of major concert 
separate functior and 
this should be provided 
There are primarily t 
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practical an 


wide operating 


ents for an extruder are to delive) 

of properly mixed colloided 

er of different dies. In other words, 

have a screw, in most cases, that is as 

1 one that will perform satis 

conditions. Figure 5 shows 

of the extruder against the pres 

line is generally referred to as the 

line, as it represents the perfor 
over a wide range of conditions. 


The 
pitch screw will 


hat obtained by the constant 


ns that s screens become clogged 
les with varying amounts of back 
will vary more on the steeper line 
line. Were dies always operated 
re then the steeper line would re 
If desirable, it is relatively simple 
pitch screw that would also give 


this « 


} 


a 


mm 
ind o 


as u 


certain n 


temperatures 


advantages of a shallow f 


lopment, a shall 


Is somewhat more 


‘an be done by making the 


difficult if not 


actica ariable pitch screw 
product ol wit) respect to 
rientation, material must be 
niform temperature as is pos 


laterials like VINyl cannot 


degradation will o¢ 
light fo 


w channel is. pre 


‘mal control because of the low 
of plastics ly 1 constant pitch, 
tio is obtained by reducing flight 
ly a relative shallow flight dept} 
flow section, the nereasing root 
edge to force material against the 
in turn improves the heat transfer 


rew has a constan 


he cl 


ew, 7 


body varies inversely us the 


root diamete! 


anne s normally deeper thar 


he rate o hermal conduction 


square of its 


ase we have a flignt depth of .1 

1 the other 2 (variable pitch), 

it four times as long to heat the 

ictice, to partially compensate for 
ncerease cylinder temperatures 

Snot alwavs desirable 

xing is controversial and a decision 


rmally preferred would pro 
mixing required. Where mix 
t should be considered as a 
litable mixing device to do 
tvie Xing it The 


extruder to 
of the ingredi nts as obtained in a blender, and the ot 


a shearing type similar to tha 


The physical type of mixing occurs to the greatest ext 
in deep flighted screws such as the variable piteh. TI 
high shearing stress type of mixing occurs to the greate 
extent in the shallower constant pitch screws 

Which of these two types of mixing ‘ 
important is difficult to say, Some of ree 
n all cases and some of each type exists in both type 
f screws, One might liken the two types of n ne 
the following example. If an agitator is placed in a cor 
tainer of water to which has been added a number « 
different colored styrene pellets, considerabl }) ( 
mixing will occur but each pellet will remain complet 
intact. Now, if those same pellets are placed on aon 
roll, they will subjected to cons hearin 
stress and each particle will be broken down and pern 
more effective physical mixing with other pellets. In tl 
case of gels oft polyethylene, fist eve Vinny 
uncolloided particles of rubber in’ styrene alloy ul 
colorants in any thermoplastic, the shearing type of 1 
ng is undoubtedly important 

The above reasons in themselves probably are 
sufficient reason for choosing one screw over the othe 
but are additional factors in favor of the constant pite 
SCTeCWS, 
End Effects 

When the ratio of flight depth to flight widt 
more than 1-10, the ffect of the flight on the flo 
of material along the helical channe gnificant 
ratio of more than 1-10 w normally be encountered 
variable pitch screws as the angle decrease (flig) 
width decreases) and the flight depth held constar 
With this type screw, ratios as high as 1-4 are 1 


uncommon, 


Figure 6. 


EFFECT OF 
METERING LENGTH 


1, LONG 
lo MEDIUM 
13 SHORT 


bag DIE LINE 
> 
\ 4 
4 
4 


obtained on a paint n 


‘ 
4 
| 
eur. 
= 
| 
\ 
4 


[he primary importance of end effects is its bear 
ng on material hold-up. The deeper the flights with 
ct to the width, the greater is the hold-up in the 


rners of the flights. As the flight width narrows, the 
ners come closer together and end effects become of 
iter importance. In the case of some plastics, this 


not be too important, but it might be in the case 
aterials that are subject to thermal degrada- 


Let’s look now at some of the major variables ot 
rew design and some of the operating variables and 
relationship they have on output. 

It has been previously mentioned with reference to 
re 5 the effect of flight depth on the screw charac- 
tir ne. The importance of this becomes more 
arent when considered in conjunction with the die 
haracteristie line. The die line is the line drawn through 
operating point and the origin. Shown in Figure 5 is 

ith the die line and the screw line. These are just hypo 
cal cases but they show that with dies that offer high 

ck pressure, maximum outputs can be actually obtained 
he shallower flighted screw. Those dies that offe) 
e resistance will give maximum output with the 
vr flighted serews. In other words, output must be 
ficed to obtain the pressure developing capacity of 
shallow flighted serews. From a diagram of this nature, 
nter-relationship of the die and screw lines is seen. 
apparent that one should be careful about making 

< about the screw without reference to the die. 


t ‘ 


Longer Extruders 
There has been considerable talk in recent years over 
ages of longer extruders. Figure 6 illustrates 
effect of longer metering sections in a pressure-output 
gram. It can be seen that at high die resistance, the 
rease in output is appreciable and the effect falls off as 
pressure goes down. The longer barrel has the further 
uivantage of permitting a longer dwell time, and subse- 
quently more uniform temperature. In materials where 
hermal degradation is a problem the longer barrel per- 
ts the use of lower barrel heats and reduces the ten- 
y for localized hot spots. In those plastics where a 
tus mixing problem exists, of the tyne capable of being 
i by an extruder, the long barrel is of assistance as 


xposes the plastic to the shearing action for a longe) 
wriod of time. This is especially true in vinyl dry blend 
rusion Where, in short barrel extruders, the material is 
not in the melt form possibly until the last flight. Under 
hese circumstances, little time is available for mechanical 
ng while the material is a plastic melt. 
In polyethylene, the advantage of long barrels is pri- 
irily as a means of increasing output and affording bet- 
ter temperature uniformity. The gel marks present in 
vethylene are such that the shear rates encountered in 
the extruder are not normally high enough to eliminate 


Major Variables 
Three major variables that the extruder operator has 
disposal are: 
Screw speed 
Screw cooling 
Screens 
The effect of these variables on operating conditions 
in be shown quite effectively on an output-pressure plot. 
\ hown in Figure 7, screw speed has a major effect on 
sutput and results in moving the whole screw charac 


Output in.’/sec. 


A? PSL 


teristic line upwards. In many instances, the limiting cas: 
is the power available or drive limitations of the equip 
ment itself. With some screw designs, high RPM’s reduce 


‘ 


f time the material is in 


‘inventory time” or the length « 
the extruder to the point where insufficient compounding 
occurs, This can result in poor extrusion due to non 
uniform temperature or poor working of the plastic. 

Also shown in Figure 7 is the effect of screw cooling 
on the serew characteristic line. In some cases, screw 
cooling can actually result in higher output, but generally 
it will result in reduced output. Essentially, screw cooling 
chills the material close to the root diameter and increases 
viscosity to the point where a shallower effective flight 


remains. As such, a water-cooled screw behaves as a 


shallower flighted screw. Increased output will be realized 
where pressure development is the limiting factor. The ap 
plication of heat to a screw will generally increase the out 
put of the screw but in many causes results in a sacrifice 
in quality. 


Use of Screen Packs 

Screen packs are a convenient means of increasing 
die resistance; as such they reduce output but at the same 
time quality generally improves. With the increase in re 
sistance, material remains in the extruder longer and con 
sequently is subjected to greater mechanical working. 
Where optimum screw design is involved, there is little 
need for large screen packs, and the only function of 
the screen is in removing contamination. 

It should be evident from an understanding of the 
factors presented that it is important to have more than 
a casual knowledge of screw geometry. Knowing screw 
geometry and a few simple principles as those emphasized 
in this paper, permits one to intelligently analyze extrusion 
problems and to select screws, or better establish condi 
tions suitable for the particular application in question. 

A well recognized problem within the industry is the 
problem that the extrusion converter faces in selecting a 
screw design for a particular job. There is little agree 
ment among machine manufacturers and material manu 
facturers as to what a proper screw design consists of. 
Anyone thoroughly familiar with the many complexities of 
the entire extrusion process, should not be alarmed by a 
condition such as this. It does make the problem of proper 
screw selection somewhat more complicated, and certainly 
points up the need for the progressive extrusion converte! 
to be thoroughly familiar with the fundamentals of screw 
design in order that he may properly evaluate the various 
recommendations made to him x* 
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in the Reinforced Plastics Industry 


Roy C. Berg 


}}] ANY MACHINES and tools used in the reinfor 
ed plastics industry are equipped with adequate 


guards when they are shipped by the manufacturer. These 
guards may be removed or they may disappear when the 
equipment is transferred from one owner to another, Ofter 
times, machines are fabricated on the premises to serve 
some special purpose with all thought given to perfor 
mance, none to safety 

Makeshift guards give a false sense of security 
Machines should have safeguard built into them a 
standard equipment at the point of manufacture. It is 
far less expensive to have built-in guards than attempt 
to build them afterward, 

Limitations of space make it impossible to describ: 
all the safety devices built onto individual machines and 
tools. Management, supervisors and safety men should 
Know what these safety devices are. On new equipment the 
manufacturer’s operating manual should be consulted 
Once the proper safety devices are in place, it is up to 
management to insist that machines are not operated 
without these safeguards, 

Conditions may often develop in the industry whiel 
call for modification of standard equipment. Befors equip 
ment is put into service, proper safeguarding should he 
installed, 

Where it is found necessary to design and construct 
safeguards, these guards should hav he following 
qualifications: 

1. Sturdiness and durability: sheet metal, heavy wir 
mesh, transparent plastic, structural steel and pipe 
are preferable to wood. 

2. Conformity to local and state specifications 
American Standard Association standards are con 
sidered minimum requirements. Assistance in de 

specific 


signing and installing ifeguurds for 


operation may be obtained from — insurances 
engineers, state factory inspectors or local safety 
council, 

3. Provision for convenient and safe access fo) ubri 
cation, inspection adjustment and repairs. 

1. Construction should be such that their use will dé 


pend as little as possible on the human element 


Thi paper wa presented at the th SPI Reinforced 


Pla fig Divi ion meeting 
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Avoidance of being hazards in thems ‘ ( 
edges, abrasive splintered surfaces, or obseu 
of vision) 

6. Maximum protection without interfering wit 
ficient operation of machine or tool. Point 
operation such as” revolving o1 reciproeat 
Knives, cutters and saws should be enclosed so 
operator cannot make contact with moving part 
Saws and grinders should be equipped with shiel 
to protect against flying particle 

Further information on devices for specific macl 


and tools is contained in the following paragraph 


Use of Color 


Color can be utilized to emphasize danger point 


machinery and working areas, thu supplement 


mechanical guarding. Contrasting colors of proper ret 
ing values are the most suitable for machines. The erit 
parts should stand out in contrasting colors 

The A. S. A Safety Color Code for marking pliy 
hazards and the identification of certain equipment 
commends that special colors be used to highlight ele: 
cal equipment, fire fighting equipment and reared 
parts of machines such as exposed edges of cutting earl 


ment, 


Control (Personal Factors) 


There is no complete substitute for a well-tra 
safety-concious man. However, guards and safety de 
when installed and used as they should be, offer protes 
to the operator and others in the vicinity 

Guards are of no value if th operator attempt 
run his equipment without them. Safety devices 
properly maintained may fail at critical moments. Cor 
over the machine is dependent upon those who mat 

Control may be developed through training and 


awareness and correction of unsafe practices at the oures 


The Supervisor has a stake in the safety of h mer 
cause accidents are inte rruptions and interruptior me 
in higher cost and lowered production. The Supervisor 
trains himself to notice the activities of his employer 
the job, and to spot whether or not these activitis 
being performed safely, will be more likely to have init 
free operation 
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Every employee's training should include detailed in 
truction on sate practices and he should be closely supei 
obedience to instructions. 

Employees should be educated to the dangers of unau 
horized operation of machines, Management should have 
. strictly enforced policy that only trained and authorized 


persons be allowed to adjust and operate equipment. 


Material Preparation 

Electric cloth-cutting machines, straight knife and 
circular blade: The electric cloth-cutting machine ts 
ndispensable for cutting large amounts of dry material, 
t great aid to production, However, the operator must be 
taught to respect the extremely sharp blades and be 
horoughly trained in its correct use, The following pre- 
autions should be observed: 

1. Always have blade guards in place. 

% Hold material from the side rather than from the 

front of machine 

8. Use weights to hold material whenever possible in 

stead of using the hands. 

t. Power eable should be hung from overhead pulleys 

© us not to interfere with operator. 

5. Don’t attempt to remove particles from vicinity of 
blade while machine is running, Stop machine, then 
clean blade. 

6. Do not attempt to sharpen blade by hand. Use auto- 
matic sharpener provided on machine. 

7. Do not attempt to cut larger quantity of materia 
than machine can safely handle. Cutting difficulties 
ean lead toward accidents due to awkward handling 
and excessive pressure, 

8. Keep machine clean, well serviced, running smooth 

y, and blades sharp for safe, efficient operations. 

Razor Knives: The most suitable tool for cutting cloth 
ind mat, dry or impregnated, is a knife consisting of a 
sturdy handle and changeable blades, very similar to a 
ingle-edge safety razor blade. To cut material efficiently 
a very sharp tool is necessary. Common sense in its use 
an prevent many cuts. If possible, they should be sheathed 
when not in use. Handles should be kept clean to pre- 
vent slipping while being used, 

Weights and bars: Weights, usually lead up to 5 Ibs., 
are used to hold ends of cloth and mat down while unroll- 
ng material; care should be exercised to keep weights 
iway from the edges of tables to prevent their falling on 
employee’s feet. When not in-use, weights should be 

operly stored on shelf well below eye level in such a 
manner that they cannot be dislodged and fall down. 

Bars, usually 1° x 4” H.R. steel used as straight 
edges must be handled and stored in much the same 
manner to prevent similar accidents. 

impregnating machine: Gears, belts and pulley used to 
actuate a roller impregnator should be properly guarded. 
Operator’s clothing should be free of loose ends with no 
draw strings, neckties or sleeves which might catch in 
machinery; aprons worn by operators should be snug fit- 
tine and secured lightly so that they can be quickly torn 
from the body if caught in the machine. 

Resin impregnation of cloth is an untidy operation 
and good housekeeping should prevail at all times. The 
machines and surrounding should be cleaned 
thoroughly after each usage. A sand box built around the 
base of the machine is one way to prevent excessive 
spillage of resin from spreading around the floor and 
preventing serious hazard of slipping. 

Proper storage of impregnated cloth until its usage Is 
essential. Here again excess resin must be prevented from 
collecting on floor of area. Wrapping rolls of impregnated 


cloth in plastic sheeting or wrapping pape! prevents co 
taminating of outer layers of roll and prevents resin fr 
dripping to shelves and floor. 

Mixing machines: When mixing resins, It Is Dest t 
use air actuated or explosion-proof electric power mixers, 
mixer to be firmly secured to edge of drum or mixing 
stand. Vessel containing fluid being mixed should be 
firmly secured so that vibratior does not cause it to shift, 
thus either dumping or permitting mixing blades to coms 
into contact with sides of the vessel, 

Cutting Table and Cloth Holder: A large flat table, ap 
proximately 8° x 16, slightly lower than conventiona 
height and covered with a light gage metal is used fon 
cutting dry materials, a large four wheeled rack guided b) 
tracks on each side of the table is used for holding rolls 
ef cloth and mat, Rolling back and forth permits layer 
upon layer of material to be placed on cutting table. A 
small hoist and sling placed at end of table permits easy 
safe loading of material onto rack, eliminating back 11 
juries caused by heavy lifting. 


Molding 


Reinforced plastics low pressure molding is, Dy and 
large, hand work. The molder or fabricator ts required to 
use many types of power and hand tools. Proper instruc 
tions as to their use is essential. He will be required to 
lift heavy pieces, work in arduous positions, use materials 
of sticky, irritating and odorous nature, work from scaf 
folds above floor levels, inside of large molds; mix and 
catalyze quantities of resins to a high degree of accuracy, 
remove completed parts from molds, handle volatiles and 
many other functions too numerous to note. 

Dermatitis and skin irritations can plague the molder 
if he does not keep clean. Rubber gloves, frequent hand 
washing and use of skin creams will eliminate these ait 
ficulties. 

Power tools generally used are of polishing and bul 
fing nature used in mold preparation and mixers used to 
prepare resin batches. Bonnets used for buffing should he 
firmly secured to machines; 2g weles should be wor 
when performing this operation. Care must be exercised 
with use of knives as described in previous paragraphs. 
Staging, scaffolding and floor areas must be kept clean 
to prevent falls. Proper methods of lifting must be taught 
to workers and use of gloves enforced when handling 
molded parts to prevent cuts from sharp edges, 

Resins, styrenes and solvents are all volatile and 
smoking must never be permitted in molding areas. Smok 
ing and matches lead the common causes of fire In in 
dustry, accounting for a great percentage of fires re 
ported to the National Fire Protection Association. The 
main hazard lies in the continued burning of cigarettes 
after they are discarded. 

Most plastics establishments have zones where smok 
ing should be definitely prohibited, as .n molding areas, 
painting and spray sections, trim areas where dust is 
heavy and any place where flammable solvents are being 
used, even in small quantities. 

If smoking is to be permitted in the shop, the follow 
ng procedure should be considered: 

. Study the hazards that smoking would create. 
2» Check with insurance carriers and state laws for 


— 


regulations governing smoking. 
. Confine smoking to areas set aside for this purpose. 
. Educate employees to the dangers of leaving 
matches or cigarettes without fully extinguishing 
them. Adequate material is available from the 
National Safety Council for this purpose. 


(Please turn to Page 115) 
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PLASTICS 


EYE-LURING COLOR 
CAPS BEST-SELLING PACKAGES 


To compete for attention on crowded toiletry counters 
and shelves today, many best-selling products add a cap 
of colorful Beerte® Urea Molding Compound. The 
beauty of color—any color—is permanently molded tn. 
Closures of BEETLE Plastic are practical, too: they resist 
alcohol, acetone and other solvents, resist staining, and 
don’t have an electrostatic affinity for dust, so stay 
clean longer on shelves. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


32D Rockefeller Plaza, New York 20, N. Y 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland 


Los Angeles - New York - Oakland Philadelphia - St. Louis 


Dallas - Detroit 
Seattle 


NEW PIPE JACKET 
STOPS UNDERGROUND CORROSION 


Strong jackets of spirally wrapped glass cloth and LAMINA¢ 

Polyester Resin combat corrosion in new prefabricated insulated 
pipe conduit for underground steam and hot-water systems 
Developed by Temploc, Inc., Baldwin Park, Calif., the protective 
two-ply shell is much lighter, less costly and more corrosion re- 


sistant than conventional steel or tar-protected conduit. Insula 
tion is sealed and vapor-prooted at the ends by bonding the 


cloth-resin shell directly to the bare pipe. Field joints of 
tion, cloth and resin are easily applied at the site. 


msula 


IMPROVED HOUSING FOR NEW pH METERS 


To make the housings for Pocket model and ZER O MATIC* bench 
model pH meters (shown) unusually strong, impervious to 
chemicals and resistant to scratching and chipping, Beckman 
Instruments, Inc., molds them of Cymet* 1077 Melamine Mold- 
ing Compound. This tough, break-resistant plastic protects the 
delicate mechanism and also provides the attraction of color 
without the added production steps required in finishing metal 
Color is part of the housing itself; there is no coating to wear or 
chip off...no metal to corrode. trademark Beckman Instrument 
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"START OF TEMPERATURE TEST 75 MINUTES AT 550° PLUS 15 MINUTES AT 650°C 


SUPRAMICA* 560 ceramoplastic insulation (Left) is to be compared SUPRAMICA 560 ceramoplastic still shows NO NOTICEABLE EFFECT - 
with SUPRAMICA* 555 ceramoplastic (Center) and MYCALEX 410* glass- SUPRAMICA 555 has completely cracked through — MYCALEX 410 has 
bonded mica — the best available materials with comparable properties. foamed and collapsed. 


SUPRAMICA 


INSULATION FOR CONTINUOUS 
OPERATION AT 500°C 


ceramoplastic 


LIGHTWEIGHT MATERIAL CAN BE MOLDED WITH FRAGILE INSERTS 


SUPRAMICA 560 ceramoplastic will free your designs SPECIFICATIONS: SUPRAMICA 560 ceramoplastic 
from many of the functional limitations imposed by con- 
ventional insulating materials. Manufoctured exclusively DISSIPATION FACTOR, 1 MEG. 0.003 
by Mycalex Corporation of America, SUPRAMICA 560 has DIELECTRIC CONSTANT, 1 MEG. 6.8 
the electrical and physical properties to meet exacting LOSS FACTOR, 1 MEG. 0.020 
high-temperature insulation specifications — in applica- VOLUME RESTIVITY, OHM-CM 10.14 
tions where no other material can be used! SPECIFIC GRAVITY 2.8 (Comparable to Aluminum 
Proof of this high temperature performance is shown ™ of Mineral-Filled Polyester) 
by these unretouched photographs of an actual “slump” SAFE OPERATING TEMP. 
test (Above). The characteristics listed at the right dem- CONTINUOUS 500°C 
onstrate the versatility of SUPRAMICA 560 ceramoplastic SHORT-TIME 600°C 
Lighter in weight than any comparable material — WATER ABSORPTION NIL 
specific gravity similar to that of aluminum or mineral- HARDNESS, ROCKWELL M 125 
filled polyesters SUPRAMICA 560 is the perfect insula- | THERMAL EXPANSION 12.4x10—7 (Same as SAE 1010 Stee!) 
tion for relay bases, connectors, tube sockets and many 
other parts in high-temperature components. aa STRENGTH, PSI ons uae ALL 


MYCALEX CORPORATION OF AMERICA precision molds 
this revolutionary new material for your product needs. 
Send for complete information. 


MOLDED-IN VARIETIES 


MY CALE X 


CORPORATION OF AMERICA 
GENERAL OFFICES AND PLANT EXECUTIVE OFFICES SALES OFFICES 
CLIFTON BOULEVARD 30 ROCKEFELLER PLAZA CHICAGO — DAYTON 
CLIFTON. NEW JERSEY NEW YORK 20, NEW YORK LOS ANGELES — MIAMI 


WASHINGTON 


*“SUPRAMICA, MYCALEX, and 410 are registered trade-marks of MYCALEX CORPORATION OF AMERICA 
555 is o trade-mark of the MYCALEX CORPORATION OF AMERICA. 
SYNTHAMICA is a trade-mark of SYNTHETIC MICA CORPORATION, a subsidiary of MYCALEX CORPORATION OF AMERICA 
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Baltimore-Washington 
FRANK W. REINHART 


Binghamton 
F. W. REYNOLDS 


Buffalo 
HAIMAN S. NATHAN 


Central Indiana 
FE, C. QUEAR 


Central Ohio 
WILLIAM L. CROLL 


Chicago 
R. K. GOSSETT 


Cleveland 
ERNEST P. MOSLO 


Connecticut 
DAVE MERSEY 


Detroit 
ROY A. SMITH 


PAST NATIONAL 


MEMBERSHIP ROSTER 


of the 


Society of Plastics Engineers, Inc. 


34 East Putnam Ave., 


Greenwich, Connecticut 


NATIONAL OFFICERS 


PETER W. SIMMONS, President 
R. K. GOSSETT, Secretary 


HAIMAN NATHAN, Vice President 
JULES W. LINDAU, III, Treasurer 
JAS. R. DAVIDSON, Executive Secretary 


NATIONAL COUNCILMEN 


This Council officiates through 1-27 A.M.-1958 


Fastern New England 
RICHARD W. BECKWITH 


Golden Gate 
JOHN B. MOORE 


hansas City 


FRED C, SUTRO, JR. 


hentuckiana 
ARNOLD VARNER 


Miami Valley 
BYRON W. NELSON 


Milwaukee 
WALTER NOBLE 


Newark 

PETER W. SIMMONS 
New York 

G. PALMER HUMPHREY 


Northern Indiana 
WAYNE I. PRIBBLE 


PRESIDENTS 


FRED CONLEY (1942 

W. M. PHILLIPS (1943) 
CHARLES C. HENRY (1944) 
WILLIAM B. HOEY (1945) 
GEORGE W. CLARK (1946) 


THOMAS E. ORR (1947) Deceased 


J. HARRY DU BOIS (1948) 


MARIO J. PETRETTI (1949 

Cc. TODD CLARK (1950) 
ISLYN THOMAS (1951) 
WILLIAM 0. BRACKEN (1362) 
WALTER F. OELMAN (1953) 
JOHN W. LA BELLE (1954) 
FRANK W. REINHART (1955 


JEROME L. FORMO (1956 


SPE JOURNAL, June, 1957 


Rochester 
ROBERT M. STROMAN 


N. W. Pennsylvania 
NATHANIEL R. REYBURN 


Rocky Mountain 


Ontario OSCAR B. YORKER 


JOHN L. BURNIE 
St. Louis 
Osaka Cc. D. KACALIEFH 
TADAO NAKAO 
South Texas 


Pacific Northwest L. C. WILLIAMS 


BORIS V. KORRY Southeastern Ohio 


Philadelphia PAUL BRILL 
NORMAN A. SKOW Southern 


JULES W. LINDAU, II 
Pioneer Valley 
ALBERT R. MC INTYRE Southern California 
AUSTIN H. HERBST 
Pittsburgh 


JOSEPH B. SCHMIT? Toledo 


DON R. BOWLIN 
Quebec 
JOHN C. BONNETI 


Upper Midwest 
JEROME L. FORMO 


Khode Island & S. E. Mass. 
J. ROBERT JOHNSON 


Western New England 
GEORGE W. MARTIN 


LIFE MEMBERS 


GEORGE W. CLARK J. HARRY DU BOIS 
FRED CONLEY WILLIAM B. HOFY 
THOMAS E. ORR (Deceased) 


HONORARY MEMBERS 


MRS. VIOLA MAKEFRVER 


MRS. JESSE H. DAY 


CAPT. RALPH PHILLIPS, USNR 


Thirty nine 


* 
3 
4 


EXECUTIVE COMMITTEE 


PETER W. SIMMONS 
HAIMAN 8S. NATHAN 


R. K. GOSSETT 


JEROME L. FORMO 
LINDAU, III GEORGE W. MARTIN 


JAS. R. DAVIDSON 


COMMITTEE CHAIRMEN APPOINTMENTS (1957-1958 FISCAL YEAR) 


4 
mr ADMINISTRATIVE OPERATING COMMITTEES: 
Administrator: 
H. S. Nathan (Buffalo) 
Membership: 
Palmer Humphrey (New York) 
Student Membership Sub-Committee: 
Arnold Varner (Kentuckiana) 
Past Member Keview Sub-Committee: 
Dave Mersey (Connecticut) 
New Section Development: 
Joseph P. Healey (Buffalo) 
Finance & Auditing: 
Jules W. Lindau, HI (Southern) 
Credentials: 
George Baron (New York) 
Constitution and By-Laws: 
Wayne Pribble (Northern Indiana) 
Election Inspectors: 
Jacob H. Kuhn (Detroit) 
ADMINISTRATIVE TECHNICAL COMMITTEES: 
Administrator: 
R. K. Gossett (Chicago) 
if 
Publications: 


ae Christ D. Kacalieff (St. Louis) 


Editor: 
Jesse H. Day (Central Ohio) 


Editorial Advisory Board: 
Gordon Thayer (Detroit) 


Subscriptions Sub-Committee: 
Byron Nelson (Miami Valley) 


Meetings: 
Frank Martin (Cleveland-Akron) 
1958 Annuai National Technical Conference: 
Carl H. Whitlock (Detroit) 


Speakers Sub-Committee: 
Franklin L. Fine (Chicago) 


Education: 
Robert C. Bartlett (Newark) 


INTER-SOCIETY RELATIONS: 


Administrator: 
Jerome L. Formo (Upper Midwest) 


( Materials Coordinating Committee: 
Frank Reinhart (Baltimore-Washington) 


American Standards Association: 
William Lewi (New York) 


International Standards Organization: 
Dr. Norman Skow (Philadelphia) 


Building Research Institute: 
M. Giggliotti (Western New England) 


Manufacturing Chemists’ Association 
George W. Flanagan (Baltimore-Washington) 


American Chemical Society: 
’. J. Donahue (Western New England) 


American Society of Mechanical Engineers: 
Jules W. Lindau, III (Southern) 


American Society for Quality Control: 
L. Debing (Western New England) 


Society of Motion Picture & TV Engineers: 
J. Delmonte (Southern California) 


of Automotive Engineers: 
. B. Hoey (Detroit) 


Institute of Aeronautical Sciences: 
Jack Fuller (Southern California) 


Instrument Society of America: 
R. G. Drewes (Newark) 


American Institute of Chemical Engineers: 
P. L. Shanta (Buffalo) 


American Association for Advancement of Science: 
Harriman H. Dash (New York) 


American Society of Safety Engineers: 
Frederick W. John (Chicago) 


National Society of Corrosion Engineers: 
R. S. Perkins (Non-Section) 


American Institute of Electrical Engineers: 
J. Bonnanno (Newark) 


American Ordnance Association: 
Lucius Gilman (Newark) 


Armed Forces Communications and Electronics Association: 
Waldo B. England (Rochester) 


Engineers Joint Council: 
James M. Church (New York) 


National Society of Professional Engineers: 
Ivan J. Amo (Newark) 


The Electroplaters Society: 
Arthur Logozzo (Western New England) 


American Society for Engineering Education: 
Jules W. Lindau, III (Southern) 


National Electrical Manufacturers Association : 
T. Walter Noble (Milwaukee) 


TECHNICAL COMMITTEES: 


Administrator: 
Jules W. Lindau, III (Southern) 


Injection Molding Book: 
Islyn Thomas and Milton Sanders (Both Newark) 


Thermoplastics Processing 
Dr. E. C. Bernhardt {Philadelphia) 


PROFESSIONAL ACTIVITIES GROUPS: 


Administrator: 
George Martin (Western New England) 


Assistant Administrator: 
Dr. Norman A. Skow (Philadelphia) 


Technical Advisory Committee: 
W. O. Bracken (Philadelphia) 


Compression Molding 
Ed. Vaill California) 


Injection Molding 
Gustav G. a (Philadelphia) 


Laminating: 
A. J. Green (Philadelphia) 


Casting: 
Charles A. Harper (Baltimore-Washington) 


Plastics in Electrical Insulation: 
Dan I. Nitzberg (Baltimore-Washington) 


PLASTICS INSTITUTE COMMITTEE (Ad Hoc) : 


Administrator: 
Jerome L. Formo (Upper Midwest) 
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BALTIMORE-WASHINGTON 


OFFICERS 


President 


MILTON, CLARE L. 
Eastern Venetian Blind Co 
1601 Wicomico St., Baltimore 30, Md 


Vice-President 
LIG HTBODY, ALBERT 


aval Ordnz ance Laboratory 
Silver Spring, Md 


Secretary 


RUCKER, NANCY W. 
1612 Eye St., N.W., Washington 6, D. ¢ 


Treasurer 


FRANKLIN, BERNARD E. 
909 Gist Ave., Silver Spring, Md 


National Director 


REINHART, FRANK W. 
Organic Plastics Section 
National Bureau of Standards 
Washington 25, D. C 


MEMBERS 


AC HAMMER, BERNARD G. 
Yational Bureau of Standards 
Conn Ave. & Van Ness Sts 
Washington 25, D. C 
ALEMAN, JOSE 
National Bureau of Standards 
Conn. Ave. & Van Ness Sts 
Washi ington 25, D. C 
ALESI, A. L. 
Chemicals Plastics Div 
QM R&D Command 
Natick, Mass 
AL JOHN B. 
111 11th Rd., N., Arlington, Va 
ANDE RSON, THOMAS 0. 
7981 New Riggs Rd., #205 
Hyattsville, Md 
BAILEY, W. R. 
Fiber Gls ASS Div., Gar Wood Ind. 
800 Lowe! St., Ypsilanti, Mich. 
BALOGE, JOHN 
Liberty a Arlington 5, Va 
BARNES, ‘BAILEY 
E. I. duPont f & Co., Inc 
Polychemicals Dept. 
Rm 066 duPont Bldg. 
Wilmington 98, Del. 
BARNET, F. ROBERT 
228 Parkwood Dr., Kensington, Md 
BARTHOL OME E, EUGENE T. 
National P lastic Products Co 
Molding Div 
Odenton, Md 
BIRCKHEAD, TAY LOR A. 
Bire khead Corp 
5205 Fairlawn Ave., Baltimore 15, Md 
BOUC HARD, ROBERT L. 
1241 Kenfig Dr., Falls Church, Va. 
BRITT, JOHN R. 
B. F. Goodrich Co. 
1112 19th St., N.W., Washington 6, D. 
BROWN, T. KENNETH 
Av. 162, 1514 Rentridge Rd. 
imore ‘12, Mc 
CARMAN, F. 
625 Eye St., N.W., Washington 6, D. ¢ 
CHANC E, WALTER R., JR. 
R: Chance & Assoc., Inc. 
17 15 Lee Highway, Arlington, Va 
COOPER, WILLIAM J. 
15734 Stout, Detroit 23, Mich. 
cox, age» T., JR. 


i518. K. N.W., 
CUSTER, G EORGE M. 
Hesco Plastics 

720 N. Mulberry St., Hagerstown, Md 
DAVIS, R. 

Southeastern Plastics, Inc. 

100 Victory Blvd., Portsmouth, Va 
DAVIS, SAMUEL R., JR. 

Maryland Plastics, Inc. 

Federalsburg, Md. 
DE BELL, JOHN M. 

100 Crescent Rd., Longmeadow, Mass 
DI GIORGIO, F. D. 

2121 Firethorne Rd., Baltimore 20, Md 
DINGMAN, EDWARD G. 

105 Wakefield Dr., Bel Air, Md. 
EMERY, DONALD B. 

R.R. #3, Box 466, Richmond, Ind. 
ERICKSON, PORTER W. 

1509 Forest Glen Rd., Silver Spring, Md 
FLANAGAN, GEORGE W 

B. F. Goodrich Chemical Co. 

1112 19th St., N.W., Washington 6, D. ‘ 
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Washington 5, D. 


te 


FREUTEL, HEINRICH F. J. 
Netherlands Embassy 
470 Euclid Ave., N.W.., 


W D.C 
GARDNER, “CHARLES N 
Sw: Re tland, Md 
GERMAK, JOS! H G. 
Grown ork & Seal Co 
44 | Ave., Baltimore, Md 
GOODWIN, 


Aeronautics 

Navy Dept., Rm. 1 W 58 
Washington Cc 

GOSNELL, CHARLES N. 


n Choice La., Baltimore 29, Md 


Maide 
G RANE R, IAM R. 
9 S.W., Washington 24, D 
GUNN, DAMON M. 
Plaskor 
All Co & Dye Corp 
( necticut Ave., N.W., 
W. shington 6, D. C. 
HANNINE N, URHO E. 
14 17th St . N.W., Washington 6, D. ¢ 
Gl RTO! — J. 
La., Bethesda, Md. 
HARMON, RIC ‘HARD E. 
Massachusetts Ave., N.W., 
D.C 
HARP ER, C. A. 
309 Pentridge Rd., Baltimore 12, Md 
HAWTHORNE. ANDREW T. 
4 Westbury Rd., Lutherville, Md 
HAYNES, THOMAS J. 
Re gay Industrial & Comm. Model 
St.. N.W., Washington 6, D. 
HEI L E R, HOMER K. 
1¢ 3 on Rd., Falls Church, Va 
HELL ING ER. F. KARL 
Racoon Ford, Winston, Va 
HENNESSY, LEROY J. 
Eljay Corp 
900 Herbert St Baltimore 16, Md 
HEYSER, AL TON Ss. 
2 mont Rd., N.W., 
HITOV. “JOSEPH 
3436 Ripple Rd., Baltimore 3, Md 
HODGES, JAMES 
National! Plastics Products Co 
Odenton, Md 
HOPP ER, PAUL F. 

Americar Cyanamid Co 
HUEBSCHMAN, G EORGE J.. IR. 
M Ste, Co. Ine 

1728 Mullikir , Baltimore 31, Md 
JACOBS, J. EARL. 

Eljay Cort 

900 Herbert S 

JANSONS, JELTE 

M. L. Re ad Plastics Co 

Courtyard 2118 7 iss. Ave., N.W 

Washington, D. 
JOHNSON, WALTER T. 

U. S. Nava 

White Oak, Silver Spring, Md 
KENNEDY, TROWBRIDG F 

Dawbarn Bros., Inc 

W Va 


KIES, 
New | Reserve Labora ory 
W: shir igton 25 Cc 
KILER, WILLIAM H., JR. 
K 880 


Le i Rd., Maner Pk 

KISSAK, G EORG E 

Hake Mfg. Co., Inc 

1215 Midvale Ave., S.E 
KLEIN, JOHN D. 

Crown Cork & Seal Co 

P.O. Box 1837, Baltimore 3, Md 
KLINE, GORDON M. 

N 


tional Burea , of Standards 


. New Castle, De! 


, Roanoke, Va 


shington 2 Cc 
LOU DEN. JAMES 
10604 Lombardy Rd., Silver Spring, Md 
iburn, Calif 
MATARAZZ0, RALPH G. 
Seden St., Baltimore 31, Md 
MAZIA, “JOSEPH 
8401 Freyman Dr., Chevy Chase, Md 
MC CREADY, DONALD L. 
Engineering Division ¢ ML & Rad Labs 
Army Chemical Center, Md 
MC WILLIAM C. 
_R Chance & Assoc., Inc. 
» Lee Hghwy, Arlington, Va 
MIL TO, ANTHONY F. 
Supv. Shipbldg., U.S.N 
Calvert at St. Paul & Fayette Stz., 


Baltin 

MOORE, SHEL TON H. 
Park Dr., ‘cos 14, Md 

MORRIS, PARKER W 

Park cer Morris Assoc. 
Marshal! St., Winston Salem, N. ( 
Mose ICKI, LEO A. 

or e Mfg. Co., Inc. 


Midvale Ave S.W., Roanoke, Va 
NANKE, J. ARTHI R 
R igby & Cloverhill Rds., 
Sunset Beach, Pasadena, Md 


Rockefeller Plaza, New York 20, N. Y 


BALTIMORE-WASHINGTON 


NICHOLS, JAMES 
Rodm “NOW Washington, I 


NIEBUHR, A, F. 


Trone Rd., R.F.D. 21, Gore, Va 


NIELSON, CARL A. 
Grant Ave., Takoma Park, Md 


NITZBERG, DANIEL I. 


f Dolfield Ave Baltimore 15, Md 
OLER, T. MILTON, JR. 
1410 Reyester Ave Baltimore 1 M« 


PAJAK, THEODORE P. 
P.O. Box 17 Havre de Grace, Md 
PERRY, H. A., JR. 


R.F.D. # Laytonsville, Gaithersbur Md 
PIERCE, ELLIOT Ss. 

American Cyanamid Co 

116 Washineton Blds Washingtor I). 


tre i Le very, Harmans, Md 
LITT, kK ARL F. 
1304 Dresden St., Kensington, M 
PROSEN, STANLEY 


! Ordnance Lal 


cal D White Oa 
er Spring, Md 
PRI TTON, C. F. 
E. 42nd St., 12th Floo 
Ne York 1 N. ¥ 
RAINER, WILLIAM 
Crown ¢ e Ir 
t., Baltimore, Md 


A\ 
RASKIN, BETTY Lou 
' Ave Baltimore 9, Md 


REC TOR, ‘ LINTON 


atio gineering P | I 

ishington Bldg 

Washir 25, D. C 
REINSMITH. “GERALD 

Jersey Ridge Rd., Davenp I 
RITT, P. E. 

par, Ine 

Ave Alexandria, \ 
Rt THE RFORD, BERT D., JR. 
e, Baltimore 12, Md 


sc HRODER. ARTI R 
Aponi Rd., Oakridge R.F.D. 2 


Vienna, Va. 
SIDO, G. ROBERT 

Monsanto Chemical (« 

918-16th St N.W., Washington 6, D. ¢ 
SILVER, 

10509 Deal s Hall Dr Adelphi, Md 
STANDER, M ELI 

808 TH man Ave _ e, Md 


STEW ART, ARROLL 
atex & R ibber, ine. 
1075 Hull Baltimore 30, Md 
STOCKER, LORNE C., JR. 
125 Butler Rd Glyndon, Md 
STRAUSS, ERIC L. 
The Gler L. Martin ¢ 
Mail N 3621), Raltimore 
STROBE Ay I. 
nnwo Hyattaville, Md 
STROMBERG, ROBE RT R. 
nal Bureau of Standard 
Ors nic Plastics ect n 
W nete ¢ 
SULLIVAN, LAURENCE E. 
p Plastics Co 
3728 Ho ward Ave., Kensington, Md 
SW ROBERT D. 
#°?, Box 164 Edgewater, Md 
TATES, ( HESTE 
Decatur cs & Enwineering, 
107 Decatur, Ala 
TEMPLE, WIL LIAM M. 
L. O. F. Glass Fibers Co 
1010 Vermont Ave... N.W 
Ws 
TER HORST, P. 
Re 10 RI Baltimore 8, Md 
rOMKIN, DAVID 
0 Harvar d t N W 
Ww shington 9, D. C 
VOGEL, WOODROW J. 
WALLACE, LEWIS C. 
03 T weedbrook Rd., Baltimore 12, Md 
WE AVER, WILEY H. 
Eastman shemical Prods., In« 
Kingsport r 
WEBB, WIL L 1AM ¥e 
1614 Warren St +. W 
Washineton 
WEINBI RG, FELIX B. 
Reconstructive Prosthese 
1724 Eutaw Pl. Baltimore, Md 
WEISSI NSTEIN, CLARENCE H. 
1712 Bradley Circle, Falla Church, \ 
WESTHE AD, ANDREW 
) caer Plastics Eng. Corp 
9N Greensboro, N 
WHITFIELD, JAMES W. 
6006 Onondago Rd., Washington, D. ¢ 
WINSTEAD, THOMAS w. 
Hedwin Corp 
1600 Roland Hts. Ave., Baltimore 11, Md 
WITT, RALPH K. 
Johns Hopkins University 
Charles & 34th Sts., Baltimore 18, Md 
WOLOCK, IRVIN 
9 Rich] 5 ts Silver Spring, Md 


wM. , JR. 
Hake Mfg. 
Midvale Ave., Roanoke, \ 
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BALTIMORE-WASHINGTON, BINGHAMTON, BUFFALO 


Memberships in Process 
BURKHART, REGINALD K. 


te ids Metals Co 
P.O. Box 1: Grottoes, Va. 
CARLSON, MEL VIN J. 
1136 Brookfield Ave 


. Baltimore 6, Md 


G EORG E, EAN EL J. 


5 2} alvert St., Baltimore 18, Md 
LEONARD, FRED 
8720 Colesville Rd., Silver Spring, Md 
SWEENEY, JOSEPH P. 
Amp, Inc. 


Harrisburg, Pa 


BINGHAMTON 


OFFICERS 


President & 


National Director 
REYNOLDS, FRANCIS W. 


nternational Business Machines Cory 
Endicott, N. ¥ 


Vice-President 
SLAGHT, EMERY RB. 


48 Main St., Phoenix, N. Y 
Secretary 
(HELLIS, LEROY N. 


International Business Machines Cort 
#444, Endicott, N. ¥ 


Treasurer 
GWYN, J. E. 


179 yy St., Binghamton, N. 


MEMBERS 


AIMONETTI, FELIX A. 
Link iutical Corp 
Tru ities Airport, Endicott, 
ARPIN, WILLIAM 
rican ustics Corp 
Bainbridge, N 
REACHAM, C HARL ES F. 
Consolidated Molded Products Corp 
109 Cherry St., Seranton 2, Pa. 
CALPIN, CYRIL J. 
156 S. Hyde Park Ave., 
HESIC K, STANLEY F. 
Consolidated Molded Products aes 
309 Cherry St., Scranton 2, 
CONE, LESLIE H. 
Diemolding Corp 
125 Rasbach St., 
COYNE, ROBERT J. 
1117 Fairfield St., Scranton, Pa 
DAVIES, THOMAS H. 
D. S. W. Tool Co 
Gouldsboro, Pa. 
DEW, B. JARVIS 
Diemolding Corp 
125 Rashach St., Canastota, N. Y 
DICKMAN, CARL H. 
Consolidated Moldéd Products Corn 
FALK, ESKEL, 
Insulating Fabrics, Ine. 
150 Union Ave., E. Rutherford, N. J 
FARN As. OTIS W. 
70 FE. Catherine, Binghamton, N. Y 
FEL L ows, ROBERT K. 
Consolidated Molded Products Corp 
309 Cherry St., Scranton 7, . 
FEY, HORACE C. 
Diemolding Corp. 
125 Rasbach St., Canastota, N. Y. 
FODERARO, EDWARD J. 
1449 Monroe St., Scranton 9, Pa 
FURLANI, WALTER 
International Business Machines Corp 
Industrial Design Dept. 
Endicott, N. Y. 
GILROY, PAUL J. 
Consolidated Molded Products Corp 
209 Cherry St., Scranton 2, Pa. 
GWYN, J. E. 
179 Leroy St., Binghamton, N. Y 
HUFF, L. MAXWELL 
Endicott- Johnson Corp 
Johnson City N. 


N.Y 


Canastota, N. 


OFFICERS 


President 


MILLER, ROBERT W. 
3 Hillview Ct., Lewistown, N. Y. 


Vice-President 
STORIN, GORDON K. 


3 Forest , Lew iston Heights 
Lewiston, N. 


Forty two 


Scranton 4, P 


KEARNEY, CHRISTOPHER E. 

Consolidated Molded Products Cory 

09 Cherry St., Scranton 2, Pa. 

KIEFEL, ALBERT J. 

Remington Rand Div. 

Elmira, N. Y 
KRAWCEK, ADOLPH E. 

Crouse ds C 0. 

Syracuse N. 
LEVITES “SOLOMON 

Hydro Molding Co., Inc 

100 Sharron Ave., Plattsburgh, N. Y. 
MACINDOE, GEORGE F. 

Consolidated Molded Products Corp 

109 Cherry St., Scranton 2, Pa. 
MENGUCCI, JOHN R 

Diemolding Corp. 

125 Rasbach St., Canastota, N. Y. 
MURRAY, JOSEPH F. 

Consolidated Molded Products Corp 

209 Cherry St., Scranton 2, Pa. 
VHILBIN, DAVID J. 

Consolidated Molded Products Corp 

309 Cherry St., Scranton 2, Pa. 
PRANITIS, LEO J. 

712 Marpur Dr., Endwell, N. Y 
PUDERBAUGH, GEORGE 

Consolidated Plastics, Inc. 

498 Conklin Ave., Binghamton, N. Y 
RYDELEK, FRANK A. 

Diemolding Corp. 

125 Rasbach St., Canastota, 
SLAGHT, EMERY B. 

48 Main St., Phoenix, N. Y. 
SPITZE R, CARL J. 
582 Palm St., Scranton 5, Pa 

SYMANSKI, EDWARD 
D. S. W. Tool Co. 
Gouldsboro, Pa. 
a VENNE, JOSEPH R. 
1809 Monroe St., Endicott, N. Y. 
YURECKA, MILTON J. 
10 Hiram St., Johnson City, N. Y. 


Memberships in Process 


BATTAGLIN, THOMAS E. 

International Business Machines Corp. 

Plastics Lab 

Endicott, N. 
COPPOLA, VINC ENT G. 

106 S. Washington St., 
( WYNAR, JOHN W. 

Consolidated Molded Products Corp. 

309-29 Cherry St., Scranton 2, Pa. 
DAVID, STEVEN G. 

Spaulding Fibre Co. 

1206 E. Water St., Syracuse 3, N. Y. 
KNITZ, CLINTON E. 

Spaulding Fibre Co. 

1206 E. Water St., Syracuse 3, N. Y 
KUPFRIAN, WILBUR 

395 State St., Binghamton, N. Y. 
MC LAUGHLIN, JOHN A. 

P.O. Box 469, Wampsville, N. Y. 
MYERS, WAYNE C. 

International Business Machines Corp. 

Endicott, N 
rECK, GUY 8S. 

801 Oakdale Rd., Johnson City, N. Y. 
SPINELLI, PAUL A. 

Consolidated Plastics, Inc. 

498 Conklin Ave., Binghamton, N. Y. 

SMITH, DONALD L. 

Star Route, N. Y. 
VAWTER, WILL FE. 

American Plastics Corp. 

Bainbridge, N. 
WENNINGER, BE RNARD P. 

International Business Machines Corp 

North St., Endicott, N. Y. 


. Sperry Rand Corp 


BUFFALO 


Secretary 


ENGL, ARTHUR A. 
Sterling Molders, Inc. 
277 Military Rd., Buffalo 7, N. Y. 


Treasurer 


DITZEL, KENNETH L. 
Lucidol Div., Wallace & Tiernan, Inc 
1740 Military Rd., Buffalo 5, N. Y. 


National Director 


NATHAN, HAIMAN 8. 
Atlas Plastics, Inc. 
681 Seneca St., Buffalo 10, N. Y. 


Binghamton, N. Y 


MEMBERS 


BAL RICHARD A. 
) Porter Rd., Niagara Falls, N. Y 
BE NNE TT, RONALD 
Trico Products Corp. 
817 Washington, Buffalo 3, N. Y. 
BENZINGER, JAMES R. 
Spaulding Fibre Co 


310 Wheeler St., Tonawanda, N. Y 
BE RG Ss. E. 
newoods Ave., Tonawanda, N. Y 


BERNDT, CARL W. 
20 Eton La., Snyder 21, 
BL KWELL, A. 


> O. Box 278, 


N. Y. 
122 Butternut Dr 


ia tbor 
BLAU VELT, OWLER 
Owens-Corning Fiberglas Corp 
1511 Bank Bldg., Buffalo 2, N. Y 
LDWARD F. 
4 N. Forest Rd., 
BRADL EY, JOHN E. 
Linda Dr., Buffalo 25, 
BRANDES, PETER L. 
Brandes Assoc. 
5 Vermont Ave., Binghamton, N. \ 
BRONNENKANT: PAUL 
Sterling Molders, Inc. 
77 Military Rd., Buffalo, N. Y. 
BROWN, GEORGE F. 
Pls + ce Engineers & Dev. Co. 
ildwood St., Salamanca, N. Y 


BRY ZINSKY, HENRY E. 


Williamsville, N. Y 


nN. 


408 Bennett St., North Tonawanda, N. Y 
BUIKE, MELVIN L. 
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KANSAS CITY 


OFFICERS 


President 


FLEMING, PHILIP G. 
9000 Jarboe, Kansas City 14, Mo. 


Vice-President 


THOMSON, ROBERT 
E. I. duPont deNemours & Co., Inc. 
750-W. 47th St., Kansas City 12, Mo 


Secretary 


BONTEMPS, CARL W. 
216 Finance Bidyw., 1009 Baltimore Ave 
Kansas City 5, Mo 


Treasurer 
COMEAU, JOHN E 


Parmelee Plastics Co 
1215 McGee St., Kansas City, Mo 


National Director 


SUTRO, F. C., JR. 
Spencer Chemical Co. 
Dwight Bldg., Kansas City 5, Mo 


MEMBERS 


ALBERT, JOHN R. 

Albert Tool & Gage Co 

2301 Harrison, Kansas City, Mo. 
ALLEY, LEWIS F. 

Res. Engineering & Development Co. 

110 & Mission Rd., Overland Park, Kans 
BANDLOW, EARL 

Plastics Products Co., Inc. 

600 N. Dodgion, Independence, Mo 
BOEKE, PAUL J. 

1340 Jennings, Bartlesville, Okla. 
BOGGS, H. D. 

Fibercast Corp 

Box 326, Sand Springs, Okla. 
BOLDT, ELDON D. 

Spencer Chemical Co. 

610 Dwight Bildg., Kansas City 5, Mo. 
BROWN, JOHN R., JR. 

Spencer Chemical Co. 

Dwight Bldg., Kansas City 6, Mo 
CLARK, WALTER R. 

Phillips Chemical Co. 

AdamaBldg., Bartlesville, Okla. 
CRAWFORD, DONALD 

Spencer Chemical Co. 


1231 Woodswether Rd., Kansas City 5, Mo. 


CROLEY, LEO B. 

Phillips Chemical Co. 

Bartlesville, Okla. 
DAVIS, MILLARD L. 

5435 Chadwick Rd., Kansas City 3, Kans 
DINGES, HAROLD R. 

Spencer Chemical! Co. 

610 Dwight Bildg., Kansas City 6, Mo. 
DIRSTINE, PHILIP H. 

Gustin-Bacon Mfg. Co 

2920 Fairfax Rd., Kansas City, Kans 
DOLLINS, VINCENT C. 

V. C. Dollins Tool & Gage Co. 

600 N. Dodgion, Independence, Mo. 
DONAL DSON, ALAN E. 

Bakelite Co. 

Box 888, Kansas City 41, Mo. 
DOYLE, ROBERT 

4808 Brookline Dr., Bartlesville, Okla. 
FAWCETT, WILLIAM L. 

Phillips Chemical Co 

Sales Service Lab., Bartlesville, Okla. 
FERGUSON, JOHN EDWARD 

940 Istey Blvd., Excelsior Springs, Mo. 
FOOTE, PAUL W. 

6208 W. 68th St., Overland Park, Kans. 
FORTUNE, HARRY FE. 

Experimental Service & Engineering Co 

5825 Prospect, Kansas City, Mo. 
FRIKKEN, BERT R. 

Beach Aircraft Corp. 

East Contral Ave., " ichita, Kans. 
FRISCHER, GEORGE 

Holiday Plastics 

1301 Fairfax Trafficway 

Kansas City, Kans 
JADBERRY, HOWARD M. 

Midwest Research Institute 

425 Volker Blvd., Kansas City 10, Mo 
GALLAGHER, NED D. 

ga! Plastic Co 

2800 E. 14th St., Kansas City, Mo 
GIDEON, WILLIAM P. 

Eastman Chemical Products, Inc 

34385 Broadway Blvd., Kansas City 11, Mo. 
GREDELL, OTTO N. 

Standard Steel Works 

16th & Howell St., N. Kansas City 16, Mo. 
HEDGES, RALPH C, 

Hazelle’s Marionettes 

905 East 10th St., Kansas City 6, Mo 
HEFLIN, W., JR. 

Avsco, In 


940 Isley Bivd.. Excelsior Springs, Mo. 
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HUGHES, ROBERT L. 

Spencer Chemica! Co. 

1231 Woodswether Rd., Kansas City 5, Mo 
HULSE, GEORGE E. 

Spencer Chemical Co. 

Dwight Bldg., Kansas City 5, Mo 
CRARL ESS 

V. 77th Terrace 

Park, Kans. 
JEAN, MAURICE A. 

11691 E. 45 Terrace, Kansas City, Mo. 
JONES, R. VERNON 

Phillips Chemical Co. 

Adams Bidg., Bartlesville, Okla. 
KAUFMANN, K. A. 

Spencer Chemical Co. 

1231 Woodswether Rd., Kansas City 6, Mo 
KIVETT, JEROME 8S. 

Regal Plastic Co. 

2800 E. 14th St., Kansas City 27, Mo. 
KUCHER, CHARLES G. 

Spencer Chemical Co. 

1231 Woodswether +t Kansas City 5, Mo 
KUHLMAN, ORVILLE 

Kuhlman Plastics C "Ine. 

3737 Gardner, Saneas City, Mo. 
LUSCUSK, PAUL C. 

5101 Southbridge Dr., Kansas City, Kans. 
MABRY, GUY 

Owens-Corning Fiberglas Corp. 

2610 Power & Light Bldg. 

Kansas City, Mo. 
MAGRUDER, WILLIAM R. 

Flexcel Container Co 

75th Cleveland, Kansas City, Mo. 
MILLINGTON, WILLIAM H., JR. 

Spencer Chemical Co. 

610 Dwight Bldg., Kansas City 6, Mo 
MOORE, CLARENCE M., JR. 

1342 Woodsweather Rd., Kansas City, Mo 
MORRIS, JOHN F. 

6535 Lowell St., Merriam, Kans. 
ORR, LESLIE G. 

605 E. 56th St., Agnene City 10, Mo. 
PEILER, WILLIAM H 

Spencer Chemical C ‘0. 


1231 Weouswetner Rd., Kansas City 5, Mo. 
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10510 East 23rd St., Independence, Mo 
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eveland Ave., Kansas City, M« 

TIL BROOK, ‘KENNETH B. 

Gustin-Bacon Mfg. Co 

210 W. 10th St., Kansas City 5. Mo 
UBER, R. F. 

Phillips Chemical Co. 

Bartlesville, Okla. 
WASH, GEORGE 

— ps ( hemicz al Co. 
rtlesville, Okla. 
WATKINS, WILLIS T. 

P arma lee Plastics Co 

1331 Oak, Kansas City, Mo 
WHITNEY, WILLIAM L., Il 

Spencer Chemical Co. 

Dwight Bldg., Kansas City, Mo 
WILLIAMS, CLARK 

Whitaker Cable Corp. 

13th Burlington, North Kansas City, Mo 
WOLFE, LAURENCE H. 

Amer can Plastics Co. 

1204 E. 25th St., Independence, Mo 
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BILLIAT, HENRY E., JR. 

Archer Daniels Midland Co. 

P.O. Box 356, Kansas City 6, Mo. 
DAVIDSON, MORGAN W. 

Phillips Chemical Co, 

Sales Service Laboratory 

Bartlesville, Okla. 
JACKSON, DALE E. 

W. 79th Terrace 

*rairie illage 15, Ka ns 
JOHNSON, KENNETH C. 
53 Roanoke Rd., Kansas City 11, Mo 

REED. AMOND O. 

332 S. Pearl St., Independence, Mo 
SCHOPFLIN, WILL iAM 

Spencer Chemical Co. 

1004 Baltimore St., Kansas City 5, Mo 
SILAS, CECIL J. 

Phillips Chemical Co., Plastics Sales Div 

Bartlesville, Okla. 


KENTUCKIANA 


OFFICERS 


President 


ROCHE, ALFRED J. 
3721 Rosemont Blvd., Louisville 18, Ky. 


Vice-President 
KOTHE, A. S. 
1215 Bonnie View Dr., Evansville, Ind 


Secretary 
HICKS, DARRELL D. 


Devoe & Raynolds Co., Inc. 
15th & Portland, Louisville, Ky. 


Treasurer 


GROSSMAN, HAROLD E. 
2719 Stringtown Rd., Evansville 11, Ind. 


National Director 


VARNER, ARNOLD M. 
Hudson La., R.F.D. #3, Fern Creek, Ky 


MEMBERS 


BAILEY, WALTER H. 

Hoosier Cardinal Corp. 

601 Eichel Ave., Evansville, Ind. 
BERUTICH, JOHN M. 

Building 5, Rm. 108 

Appliance Park, General Electric Co. 

Louisville, Ky 
BU RNS, JOSEP P. 

24 N. Fairbanks Ave., Clarksville, Ind 

BU ZZEF, MILO H., JR. 

Tube Turns Plastics, Inc. 

2929 Magazine St., Louisville 11, Ky. 
CARHART, RANDALL O. 

General! Electric Co. 

Appliance Park, Bldg. 5, Rm. 250 

Louisville, Ky. 
CARRICO, WAYNE K. 

Design Service 

1608 Weinbach Ave., Evansville, Ind. 
CASEY, JOSEPH F 

The Dow Chemical Co. 

2830 Victory Pkwy., Cincinnati, O. 


COOKE, HAROLD G., JR. 

3015 Whiteway Ave., Louisville 5, Ky 
CORRIGAN, OWEN 

Hoosier Cardinal Corp. 

601 W. Eichel Ave., Evansville, Ind 
DAILEY, DONAL D E. 

Don Dail ey & Assoc. 

123 Locust St., Evansville 8, Ind 
DAVIDSON, JAS R. 

90 Crestwood Dr., Stamford, Conn 
DAVIS DONALD A. 

230 Hemingway Rd., Louisville 7, 
DEDMAN, NOEL 

2109 Bellemeade St., Evansville, Ind 
DOCKUM, JOHN F., 

Box 140, R.R. #38, Evansville, Ind 

R.R. Box 

Oaklin “4 ts Evansville, Ind. 
ERWIN, KENNETH A. 

General Electric Co. 

Ap i ance Park, Bldg. 5, Rm. 243-A 


Ky. 


Lo lle 1, Ky 
ESHENAU R, ROY E. 

General Electric Co. 

Appliance Park, AP-2-260, Louisville, Ky 
FERNALD, GORDON 

Tube Turns Plastics, Inc 

2929 Magazine St., Louisville, Ky. 
GUENTHER, FREDERICK O. 

Gonerat Electric Co. 

Ant. 5, Room 249, Louisville, Ky. 
HALBIG, ‘JOSE PH W. 

Mo!! Too! & Die Co. 

104 N. Sixth St., Evansville, Ind 
HIGGINSON, BERNARD 

Mc Master, Inc. 

1800 Park St., Evansville, Ind. 
HIGGINSON, HARLEY H. 

McMaster, Inc. 

1800 Park St., Evansville, Ind. 
LYMAN H. 

420 Lincoln Rd., Louisville 5, Ky. 
JEN KS, GEORGE V. 
0 Rutherford Wynd., Louisville 5, Ky 

JEREAU, ROBERT N. 

Tube Turus Plastics, Inc. 

2929 Magazine St., Louisville 11, Ky. 
JOHNSON, ROBERT T. 

Kent Plastics Corp. 

1528 N. Fulton Ave., Evansville, Ind 
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KELLY, WILI E. 
Chemica 
Gi odvear Tire & Rut er 
44 Page Blvd., St. Louis 14, M 
MAJOR, RIC HARD K. 
911 North Dr., Sur 
Seymour, Ind. 
MANGINO, kK D. 
709 Ashland Ave La 
MC MAHON, E. K. 
Merr tt-Ch apman & Scott Cory 
26 Union St., Nashv ‘ 
MILL AR, ROBE RT R. 
Plax Corp 
Nobel Court, Shively 16, K 
MOREHOUSE, ROBERT H. 


Kent Plastics Corp 


1528 N. Fulton Evansville Ir 
PARKER, ROBERT M. 

General Electric C 

AP-5, Room 249, Louisville, K 
PATTERSON, LeROY R., JR. 


Genera! Electric Co 
AP-5, Room 232, Louisville I 
rAYNE, 


Genera! tric Co 

AP 246, Tanne lle 1, K 
PETER, RICHARD C. 

Peter & Co 

P.O. Box #12, St. Matthew 

Louisville 7, Ky 


RHODES, P AUL H. 
Ker Plastics Corp 
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124 E. Blackford St., Evansville, Ind 
Kent 


or & Cher 


84th St., Louisville, Ky 
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OFFICERS 


President 
ADAMS, RAYMOND N. 
Adams Plastic Products 
309 Findlay St., Cincinnati, © 


Vice-President 


GERDES, WILLIAM H. 
519 Virgil Rd., Cincinnat ( 


Secretary 


KEMPER, MELVIN V. 
605 Lamont Dr., Kettering 9. 0 


Treasurer 
MELVIN V. 
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Gene ral Motors Corp. 
2727 Inland Ave., Dayton 7, 0 


National Director 


NELSON, _ BYRON w. 
1023 E. Linden Ave., Miamisburg, 0 


MEMBERS 


ADAMS, RAYMOND v. 
Monsanto Chemical 
Moun d Laboratory 


6915 Morrison Pl. Madeira, 0 
BABBI TT, LEWIS FE. 

5770 N. Glen Ave., Bridgetowr 1Oo 
BACKSCHEIDER, N. A. 

Recto Molded Products 
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BACKSC HE IDER, BR. N. 

Rect Mol ded Prod., Inc 

on & B&OR R. Ave 

icinnati, O. 

BAIN, ‘B. F. 

Walker Machinery Co 

5668 Wooster Pike, Cincinnat oO 
BARNHISER, JACQUES I. 

4325 Brumbaugh Blvd., Dayton 6, ¢ 
BARRON, J. E. 

J. E. Barron Plastics, Inc 

Power Bldg., 807 Sycamore 

Cincinnati 2, O. 
BAXTER, J. E. 

Co 

9 E. Second St., Cincinnati 2, 0 
BEL DE N, BY RON B. 
$1 Sanders Dr., 

BICE, RICHARD W. 

3254 Barwyn 
BRADEN, 

4809 Judit , Dayton 9, O 
BRATTON, Fu ANG IS H. 

Cincinnati Milling Machine Co 

Marborg Ave., Cincinnati 9, O 
BRIERLEY, ERIC 

1846 Owendale Dr., Dayton, 
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EVANS, Dd. 

i676 Ar lis Dr., Dayton 6, O 
FIEDLER, JOHN 
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¢ nyson Dr., Mil ikee 17, W 
SIMMONS, AL DR ED J. 
Piyn h dustrial Prod In 
j Ir e., Sheboygan, W 
SLINGLUFF, EUGENE 
The Sur > Mfg. Co. 
151 Pi erce St., Milw kee, W 


SMITH, 
R 


SPRANSY, G 


W 
JOHN 


Box 890-A, Oconon 
EORGE B. 


2943 N. Marietta Ave., Milwauke« 


ST. ARC RI 


CHARD 


109 St., West Allis 14, W 


STEIN, G EORG E A. 
Rt Box & monee |] 
STEW ART, OE 
Donsm Milw } 2, W 
STOWE, CLARENCE H. 
Produc 
Atkinson Ave., Milwau 16, Wis 
STOWE, MARVIN C. 
“i tie P ro lu 
STRONG. ¢ ASPER 
SYNKOWSKI, EDWARD 
l W. Pierce M 
TILLS, PAUL 
& Cc 
9 I enna Ave.,Milwaukee, 
roTH, JOSEPH 
es Ir 
151 erce , Milwaukee, W 
RG, JOHN A. 
J t Milwaukee, Wis 
WARNKI ARR YD. 
( liberwlias ¢ rp 
l Ve WV Ave., Milwaukee 3, Wis 
WASHBURN, 


WELCH, KI 


Ave 
WERTH, FR 


\ 


WEST, PAI 


WIESNI HAROI J. 


WILK INSON, 
P 


WOHLRA 
1) 
‘ \ 


EARL F, 


NNETH B. 


Fredon Wis 
ANK 
& Corp. 
M kee 9, Wis 


A. 
Ite Milwaukee 12, W 


sukee 11, Wis 


3 
est Hartford, Conn. 
S 
Masch fxr. Co. 
enna A Milwaukee 12, Wis 


Memberships in Process 


BARTA, AN 


Piyn 

I 
BUTZLAPFI 
CASH! LI r 


ARRY 


TON J 
h Ind Products 


ilwaukee 10, Wis. 
TE, CHAR LES G. 
B W 


DAWN, FREDERIK Ss. 
f I Madison 5, Wis 
GRAY, GEORGI os 
( | tie 
N. B dway,. M tukee, Wis 
KENDZIORSKI, CASIMIR, JR. 
68th St., M kee 19, Wis 
KLEIN, GERALD 
Midland } tics, | 
227 N. Water St.. M ikee 2, W 
KLING, ROBERT L. 
X-Ray Dept., General Electric ( 
48 W. Electric Ave., W. Milwaukee, Wis 
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LELDER, GREGORY J. ROBBI RS, LOUIS J. 


Cerro rim Molded Pr 


Fred \\ Ay Ne 
LEMASTER, ROBERT ROSENTHAL, WALDEMAR A CARO, LEONARD J. 
N n Pattern Ce M ’ tes Institute t 
223 E. Lincoln Av M ‘ W.N \ve., M \\ CART! R, ROBERT 
MITTELSTADT, NORBERT SARGENT, JOUN Ww. Me 
n Die Mok \ ( mers M ‘ CARUSO ]OSEPH 
02 Ind Ave \\ Box M ‘ The 
MUTTERA, WILLIAM H., JR. se HALIN, EDMUND : ‘ 
W. H. Brady ¢ her Corp. & I I CASTELLL CHARLES 
W.G lale A M \\ M Pt. W hingt \\ & J ( 
O'CONNOR, MARTIN J HMITT, ARTHUR J. 
M. J. O'Connor ¢ West i Aluminum ¢ CHARLES, HENRY 1 
12 N. Longacre Rd., M 2 | i Ave., West Bend, W he t 
CLARE, GEORG! 
NEWARK 
CLARE, PHILIP 
BELL, RICHARD M. COLEMAN, FAMES J. 
OFFICERS ELL, | EMAN, J 
I gh N t 
President BERES, CHARLES COLLINS, BENJAMIN S 
HOEHN, ROBERT H. First @ Fesex Fi 
Mack Molding Co BERGQL Ist, VICTOR P. COLVIN, HENRY 1 
Ryerson Ave., W ne, N. J NJ W } Rad 
BI RTOL AMY, BER TRAM . CONKLIN, CRARLES 
Vice-President Garw J L-T P 
ce-Preside BERTUCCH, VITO 421 New 
685 Meiste Uy 41 Smith eg N 
BESSERMAN, J. CONROY. MARTIN 1 
Secretary-Treasurer Colorite Plastics of New Jersey, It 60 D ' 
y os low Ave Pater N. COR ROBER 
CSASZAR, ERNEST J. BIKLEN, DON ALD W. 
Eagle T & M Or eb Mf; ] CORNMESSI R, DON ALD} 
Evans Terminal Rd., H le N. J Orat we. N.Y H. Oo 
BIRNEY EDW W. H ‘ 
: = Co lated Molded Products Co CRAMMER, PHILE? N 
Nat ona! Director Cherry t.. Sera Rad Mer 
SIMMONS, PETER W. BIRZSTEIN, LEO P. CROCKER, ZENAS, Ill 
1) ( Bro-Dart Industries Nitration W 
( n Alpine t., Ne N n | 
. BISKUP, JOHN CROUCH, ROBERT 1 
m-Nairn lol Mar e] 
BISTLINE, MERRILL B. CURRIE, JAMES E, 
ARD FE. Ph ps Chem ( ‘ Essex R esse 
Codwise Ave., New Bruns J BLAKE, RAYMOND S. 60 | ive.. M 
ALLEN, IVEY. JR. s ( DAVIS, MORTON 
takelite Corp Br ummit, N Jose P 
) Grove St., B field, N BLANCK, ANDREW R. olin N. J 
AMBROSE, J. B. W. R. Grace & Co DAY. LESTER E. 
992 Windsor Rd., Tean iJ Box 361, Allwood Rd., Clifton, N. J 669 Mount nie tee 
AMO, IS AN we BLATTER, D. V. DEAN, ROBERT D 
M. & W. ¢ Frank W. Egan & Co 
11 Globe Ave M le J 6 $ Adams le Rd., Somer N. J 19 Raymond Comr 
ANDERSON, M. DOUGLAS BLOYER, STANLEY F. ewarlh NJ 
Forest Ave., Berkeley Heights, N. J I nd, N DE BREE, F. WILLIAM 
ANTON, ST ANLE BODNE ‘SI YMOl R 
Cyphers La., Midlar P N. J 19 Wir r Pl... ¢ ton, N. J 49 Madison Ave 
OKO 
BOK R, J HN, JR. DECKER. W. E. 
3ACKUS, ) ONW Diamond Sprit 
BACK try Ame B IT, ALB BERT 4 DE HOFF, RONALD L. 
60 Clifton Blvd fton, BOOTH, EORGE 
Ri qt DE LEEUW, BERT J. 
nt BON ANNO, JOSEPH L. Rochelle 1 M 
BALDANZA, T. ‘ A J 
A Rutherford J BOSTWICK. ROBERT DE LORME, GEORGE A, 
BALDWIN, "ALLEN De é Kish Del me | terr 
N \\ \ | 
n I N. J BRADBURY, ROY DEMAREST, MILLARD 
BALDWIN, NELSON JK. 
ricar ber ¢ BR ADBL R WM. t Ne 
I B N. J J ADOLPHI 
BAI TER, ‘HARVEY M. BRAGER, ‘NORMAN 
‘ e Corp Ame tor H Rd Roselle, 
Ferry Var N BRANNAN. R. FE. DI MATTIA, LAWREN¢ 
BAN H, HI RMAN 8. Loraine Rd imn J ( 
1127 Iris Dr., Mountair le BRECKER, JOHN P. wat SOON, ‘A. VARD 
BANGS, HOWARD T. Inye ra de Plastic & Me 
American Cyanamid Apartado Postal ¢ Dt SEE, PETER G. 
Moldir Eng. De; Mor rrey, N , Mex H R { 
Bound |! ok, N. J ae AN, BI RNARD J. | \ \ 
BARBI R, ROBERT W. ) cal DICKERSON, STANLE) 
R.} #1 J bs (ree R er ] Ne ? 
N. J BR 1G HITMAN. GEORGI \ 
BAREFORD, ROBER il. i t DINZL, HARD W. 
Ker e.. Plainf Pate N. J P.O. R 
BARKER, AN L. BROUGHTON, AMOS, DOANE, MALCOLM | 
R e Par N ' td., Ne nie, N. J H. \ 
BARTLE rT, ROWERT BROWN. GORDON 
16 Middle DOERFLER, LOU, JR. 
BASS, RAYMOND E. 4 1 Ne Y G 1 Ave., I 
BRUCKM AN. ERIC A, DOMBROW, BERNARD 
R Clifte N mmit Chen 6M e Ave 
BAUMGAT ¢ SEORGI kh 608 D n St., J DOWD, D. F. 
) \ ‘ ‘ . BURNETT, JAMES G. ‘ ry 
BEC k, G EORG E JR. I’ germat ( \ve li 
n ne I 445 Broad St., Nev N DOWNS, MY RON 
Ave 1, N BI RPO, HOWARD L. iy ¢ 
BEC K, GEORGE, SR. e ( cAY ME ND G 
( Engine ( B f Ay ( +1, Mer 
l \ J ALDWELL, ‘DAVIS DUBENITZ; M. G. 
BEC JOHN t N 
Rd., t AREY, JAMES DUBMAN, JACk 
BEEL. "AUI J | 
Ave., Shorth ngf M 
BEEN, AREY, ROBERT bt BOIS, HARRY 
tubbe & bestos Cory bake e (x N 
Belleville Ave., Bloomfic River Rd., Bound 1 Clifton Br 
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NEWARK 


puce kK W. 
DUMAN, AB | 


yt NN, HOW ARD J. 
i lers ply Co 
DURST, ROBERT F. 
| Ch nd St., Orange, N 
EBER, LEONARD K. 


; Oak Crest Rd., W. Orange, ! 
EGG, LEON R. 
G J 
ELLIS, ROBERT 
ENDRES, GEORGE 
eadow Brook Rd., Livingston, N.. 
ENGLER, HAROLD 
Goodrich Chemical Co 
115 Madison Ave., New York 
2 a ERNST, ARTHUR H. 
23 Cl h St., Woodbridge, N 
EVANS, ALAN A, 
tod Plastic Machinery Corp 
Lod N. 
FAMELY, MAX 
i lmwood Terrace, Linden, N 
FAYCIK, 
rAYCIK, FRANK J. 
R.F.D. #2, Box 425, Nixon, N. J 
FEDDEMA, EDWARD C. 
rhe Linen Thre Co., ine 
Grand, P ni,N.J 
PEHR, ROBER 
tor in Co 
K Porter & inc 
Ra., “Roselle, N. J 
Date n Plank Rd., 


FELLOWS, FRED H. 
libre 
lam Ave 

PELTZ, CHARLES J. 


PERRI, GUSTAVE, 


FINK, W ARREN R. 


FITZGERALD, WILLIAM P. 


Inc., Market Dev 


St., 
FITZH ARRIS, LEO J. 
M. W. Ke xe Co 


N 
FOGERTY, JAMES P. 
Pe 


e ttstown, Pa 
th Ave., Garwood, N. 
PONTENELLO, FRANK J. 
ie h Ave., Garwood, N 
FORTS, JULIUS 
Pinhead Co, 
W Mt Pleasant Ave., 
t N. J 
FORTNEY, EUGENE F. 
I ifacturing Co 
N. R. R. Ave., Newark, N 
FOX, ROBI RT - 
Detroit Mold Engr. Co 
id Centr Ave., Hillside, N 
FRACALOSSY, (GERALD 
elle Mold Co., Ine 


FRONDA, ARTHUR J. 
PRUTC HE Y, HAROI 
PUCHS, JOHN, JR. 


em R d., Un on, N. J 

G ARRISON, DAY ID H., JR. 

GEBAUT R, Wi RNEI R 
R ew 

GEORG 1, rT. EMILE 
R N 
GERING. HE AN 
G . Ine 


GERENG, ARR 
icts, Inc, 


GERI AC ti, . M. 


GrROW, MILO Ie 
>. Mou Ave., Apt. 24, 


Gil N, HOL AS, JR. 


Gl SSI LL, JOHN H. 


J »., New Brunswick, N. J 


Leominster, Mass 
FIETZ, KENNE ri 
vood Rd., Morristown, N 


Elizabeth, N. J 


l’.O. Box 469, Jersey City 3, N. J 


( nese Corpo on of America 


le \v Fort Lee, N 


Hackettstown, N 


M D North Plainfield, N 


*uterson 
Mt nroe Ave., Kenilworth, N. J 
Monroe Ave., Kenilworth, N 


shall St., Irvington, N. J 


Manor Dr., Apt. 7-O, Newark, N. J 


le mmunications Lab 
W 1ington Ave., Nutley, N 
GIAIMO, MARIO 
184 Alpine Av Union, N. J 


GIANNOTI A, CAKMEN R. 
9 Brookside Terrace, North Caldwell, N 
G IESE, WILLIAM 
rkley Engr. & Mfg. Co 
ey Heights, N. J 
GIFT, ROBERT ae 
Sylvan Plastics, Inc 
115 Woodland Ave., ‘River Edge, N. J 
GILBERT, CASPER 8. 
10 Chadwick Dr., Nutley, N. J 
GILMAN, LUCIUS 
Box 65, Lake Hopatcong, N. J 
GORMLEY, WILLIAM L. 
— ean Hard Rubber Co. 
rk Place, Butler, N. J 
Got L D, WILLIAM 
93 Sagamore Rd., Millburn, N. J 
GOWDER, WILL 1AM A. 
J 404 Lum Ave., Union, N. J 
G REG G, HARRY H. 
Christopher St., Montclair, N. J 
G RIES, ROBERT 
cons son — hinery Co 
Fr izhuysen Ave., Newark, N. J 
G RIFF, AL L ‘AN L. 
Bakelite Co 
1 River Rd., Bound Brook, N. 
GROFF, FRAZIER 
1143 Gresham Rd., Plainfield, N. J 
GROOVER, WALTER R. 
1044 Kenyon Ave., Plainfield, N. J 
GROSSO, THOMAS J. 
708 Elm St., Roselle Park, N. J 
G ROWL E Ze JAMES T. 
+ Hilltop Circle, Whippany, N. J 
GRYCE, We We 
> Hutton St., Jersey City, N. J 
GU ALFRED J. 
908 Blvd., Westfield, N. J. 
HAGGERTY, 
32 M: ason Rd., Nixon, N. J. 
mates . LESTER 
A Koegle Stamp & Die Works 
. Evans Terminal, Hillside 5, N. J 
HALLIDAY, KENNETH C., JR. 
Ec! ipse-P ior sees Div. Bend x Aviation Co: 
Teterboro, N. 
HALVORSEN, HENRY 
Vatson-Stillman Co. 
109 Aldene Rd., Rose lle, N. J. 
HAMAMJIAN, A. GEORGE 
23 Cedar Hill Ave., Belleville, N. J 
HAMMOND, ROGER H. 
Mack Molding Co 
tyerson Ave., Wayne, N. J 
HANKIN, ANDREW A. 
Hollingsworth Ave., R.F.D. #1, 
Centerville, Del 
HANSON, ERNEST R. 
63 Church St. E., Bloomfield, N. 
HARTLE, RIC HARD H. 
247 W. 10th St., Apt. 2¢ 
HARTMULLER, ROGER 
801 Featherbed La., Clark Township, N. J 
HARWOOD, M. G. 
The Harwood Co., Inc. 
F armir gd ile, N. J 
ALVIN A. 
R. Grace-Polymer Chemicals Div 
Ben $61, Clifton, N 
HAYES, RALPH PF. 
Gering Products, Inc. 
Tth St. & Monroe Ave., Kenilworth, N. J 
HEKKING, ANTHONY M. 
Watson-Stillman Co 
Roselle, N. J. 
HELANDER, FRANK G. 
11 Primrose P!., Summit, N. J 
JOHN A. 
) Linwood Ave., Coytesville, N. J 
HEY TMEY ER, HERMAN R. 
52 Grace St., Bloomfield, N. J 
HICKS, WILLIAM T. 
61 Waldron Ave., Glen Rock, N. J 
HILL, JAMES F. 
Eastman Chemical Products, Inc. 
260 Madison Ave., New York 16, N. Y 
HOt ‘HMAN, GEORGE 
» Elmwood Rd., Wallingford, Conn 
HOL “RAN, PAUL D. 
Gering Products, Inc. 
7th St., Kenilworth, N. J 
HOLZL, ALBERT B, 
E agile Tool & Machine Co. 
5 Evans Terminal Rd., Hillside 5, N. J 
HONISH, JOHN kK 
25 Undercliff Ra., Millburn, N. J. 
HONN, FRANC Is J. 
M. W. Kellogg Co. 
Ft. Dan forth Ave., Jersey City 3, N. J 
S. E lec nies Corp. 
75 Warre “4 St. Lyndhurst, N. J 


J HORNIC K. M. 


23 Sears P1., x lifton, N. J. 
HOWARD, JOHN B. 

1 Telephone Laboratories, Inc 

intain Ave., Murray Hill, N. J. 

HOY. DL. 

tie muth Tool & Die Co. 

6 Sherman St., Linden, N. J. 

HRONEX. JOHN P. 

150 W. Pleasant Ave., oe J 
HUIDEKOPER, PRESCOTT F 

Shaw Insulator Co 

Irvington, N. 


, New York, Y 


HUNTER, WILLIAM A. 

Celanese ( ri of America 

290 Fe Newark 5, N. J 
HI HINGS, JOSE P L. 

trosites Mach ‘ Inc 

h h St Ne ‘York 

HYMAN, JOSEPH B. 

Catalin Corp. of America 

Fords, N. J 
INGHAM, PHILIP H. 

Boundbrook Div., Interchemica! Corp 

Boundbrook, N. J. 
JAC WM. 
Clifton, N. J 
JASKOT, EDWIN Ss. 

jewellyn Gates 

24 Hutton Ave., West Orange, N. J 
JEROTHE. RI DOL PH A. 

Toscony Fabr Inc 

Pau yn iwe , Passaic, N J 

¢ thla Ave., Demarest, N. J 
JOHNSON, HAR DA. 


ne St., Port Richmond Center 


Is d2,N 
JOHNSON, SP ENC ER 
intain Ridge, Pompton Plains, N. J 

JONES, “DAVID A. 

Celanese Corp. America 

290 Fer St., N. J 
JORDAN, C FORD 

Plastex Process Co. 
230 W Presale St., Maywood, N. J 


JORDAN, RUSSELL 


soe ex Process Co 

aul Passaic St., Maywood, N. J 
IUDGE, PHILIP 

Stoney-lue "Inc 

Lyndhurs 


JUPA, JULIUS A. 
664 Salem Ave., Elizabeth, N. J 
KANE, L. 
St., Paterson, N. J. 
KAST. HAROLD 
W oor e., Summit, N. J 
KAU FMAN, "AL BE RT A. 
Prodex ¢ 
King Geor Post Rd., Fords, N. J 
KELL EY, PRANK E. 
S. Plainfield Ave., S. 
KEMPS, ANTON T. 
New Jersey Tool & Die Co. 
800 Colfax Ave., Kenilworth, N. J 
KENEN, IRVIN O. 
on XOr 1 Nit ration Works 
ixon, N. J 
KE NNE LLY, WILLIAM J., JR. 
Westview Rd., Upper Montclair, N 
KEREKES, J. 


Plainfield, N 


rospect Ave., Newark, N. J 
KEUSCH, ‘EDWIN 
he berite Cory 
Ave. Bloomfield, N. J 
RILLION, ‘FRED 
x Essex Falls, N. J. 


‘ orp. of America 
290 St., Newark, N. 
KLE ISER, “PAUL 
143 Codwise Ave., New Brunswick, N. J 
KL IMO‘ JOUN J. 
Summit Ave., Garfield, J 
KNOWL E S, ROGER B. 
Norths ampton Ct., Apt. 4 E, 
Amsterdam, N Y. 
KOEGL, Ri HARD A. 
R. A. Koeg! Stamp & Die Works 
9 Evans Terminal, Hillside 5, N. J 
KOEST RALPH E. 
R.1 #1, Greenwich, N. Y. 
KOOP, ‘NEIL A 
} Linden, Westfield, N. 
KOP 117, EDW ARD 
1 Village Rd., Madison, N. J 
KREIDER, MARTIN L. 
141 Mariboro St., Westfield, N. J 
— ~~ GE ‘ORG E H. 
or H. Kress Associates 
Newark 2, J. 
KRE SSE R, THEODORE O. 
3 Ehrhardt Rd., Pearl River, N. Y 
KUC HKt DA, Ww. 
519 Gre y Ave., Passaic, N. J 
KU rTEL G. 
I duPont deNemours & Co., In 
Po »lyche als Dept. 
350 Fifth Ave., New York, N. Y 
LA GRi FTA. PASCAL 
Inc. 
E. 79th St. Miami, Fla 
I ANG ARTHUR 
Park Plastics Co. 
940 Park Ave., Lnden, N. J. 
AN 


Meyersville Rd., c/o Chatham R.F.D., 

Meyersville, N. J. 
LEGHORN, KENNETH M. 

sun Tube Corp. 

100 P: - Ave., New York 17, N. Y 

ah zons, Inc 

2 E. { th St., Paterson, N. J. 
LEITER, R. M. 

Celanese Corp. of America 

90 Ferry St., Newark, N. J. 
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LERMER, HERMAN B. 
ermer istics, inc 


tn Che -wood, N 
LESTER, WILLIAM M. 
Py 


istics ( 
690 Chestr St. Un n, N. J 
LEVY, MURRAY 
Keone. Ts c 
Grand Ave. & 11th St., North B 
LEYES, CHARLES E. 


Ce P Dis 


290 Ferry t Newar mh: J 
LICE TENS TEEN. DAS 
61 Tt on Ave., 
West Branch, N. J 
LINZER, KOWERT 
lighland } 
LIPTAK, P AL I P. 
chelle P fold Co Ir 
Clifton, N. J 
LOMBARD, FRANK A. 
k 1 Ay Union, N. J 


‘ 
LORDLY, CHESTE R 
R.F #1, Chatham, N. J 
LORENT/, ROBERT C. 
iber D 


LOV. ALLO, ARMINE, 
A 
ALLO, JOSEPH N. 


IR Newark, N. J 
LOVELESS, THOMAS L. 
4 Leo i Dr., Old Tapr 
Westw N. J 
LYNN, EDWIN Ww. 
MABEY, WILLIAM 
48 nedale, N 
MAC ALMON, ARD L. 
B 


Int chine 
South Ri Po izhkeepsie, N. Y 
MACKSEY, KE NNETH W. 
181 Upper Mountain Ave., Mont 
G. 
Go ch Chemical Co 
41 rs dison Ave., New York 
MADDOC K, BRI CE H. 
t.. Fanwood, N. J 


MANN, BASIL 
W 
MANSFIF D, G E E. 


West Orange 


MARC H. AK, NIK HOLAS 


Sun Tube ( rt 

181 Lor Av Hillside, N. J 
MARCY, ROB! RT J. 

302 W. 12th St., New Y« 18, N 


ma SC A, ANTHONY M. 
Trey A\ 
MARGL s, AR 
Glacie , R.F. #1, 
M rris PI ns, N 
MARK 
Ay 
MARK, WIL L 1AM A. 


MAI TE, ‘BE R Nit Ww. 


r mn Rd., West Englewoor 
MAXWELL, BR YCE 
ce vers ty—Plastics I 
MAYBEL. RODE K M. 
She Chemical Corp. 


Commerce Ave., Union, N 
MAY ER, M ARK G. 
2 De: lr N a 
MAY W ALD, FREDERICK J. 
4 Montr Rutherford, N 


MAZZI R, FR ANK 


10 Lenox Ave., Avenel, N. J 
MC BRIDE, EDW ARD r. 
8&8 Glenwood R tidgewood, 


MC G IRE, THOM AS ry 
MC KENNA. LAWR ENCE A. 
i Ar cadia Rd., Ant. 12 N, 
nsa N. J 

MC MILL AN, BRI ( E T. 

Id P is, N. J 
ME ARS, VIN ENT 

Ave rr 


MEL AC HAEL 
ME MERING, ROY J. 
Ir 


Box klir 
MENDES, ANTHONY 4. 
make Trail, W., Fayson Lakes 
MENEGUS, BRUNO V. 


65 Goshen St., Paterson, N. J 
MERRILL, TOR 

Plastic Molders Supply Co 

74 South Ave Fanwood, N. J 


JOSE P H E. 
AY 


MIC HAL. EDW AR D v. 
, Princeton, N. J 
MIC 
I \ fi 


nce 

Celanese Corp. of Amer ea 

180 Ma Ay ew York, N 
MICHEL, KENNETH G. 

Sun T ibe Co 

181 Long Ave., Hillside, N. J 
MIKSCH, MATHAN 

Newark Die C« 


24 Scott St., Newark, N. J 
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Hewitt, N. J 


Wanamas N 


per La. (L- Dobbs Ferry 


MISTRETTA, RAYMOND 8S. 
Gering Pr 


Ave., Kenilworth, N 
MORONI oY, JOHN 

74 Yradell, N. J 
MORSE, GEORGE r. 


Smooth-On Mfg. Co., Ine 
MOSS, HIBBI RT W. 


I 
MUELLER, EUGENI 


Cedar Grove, N. J 


MI LDOON, THOMAS 
, Fair Lawn, N 

MI LLINS, ‘DENIS J. 

ler Dr Ramsey, N. J 
MUNY AK, JOHN | A. 

NAPRAVNIK, AUGUST 
H 


I I 
NATURAI ANTHON} 
D R N. J 
NATURALE, JOSEPH W. 
East Orange, N. J 
NEITLIC H, MARK Ww. 


Pigme nt Dispersion C rp 
Rd., 
R I hts, I N 
Ni WCOMB, BENJAMIN R. 
Piedmont Dr., Bound Br 
NIK J. F. 
Christ er St Ipper Montclair, 


NICI AL WILLIAM i. 
Chestnut St E. Paterson, N. J 
NISSEL, FRANK R. 
969 Fe Ave., Plainfield, N 
NI PER, ARTH( 
m Dr., Clark, N. J 
O'BRIEN, 
tor Co 


OGANDO, JOSE P HH A., JR. 

rr Re N orth ildwell, N 
O"HAGAN, WILLIAM D. 

lll W w ook Rd 


I N 
OLSEN, “MARTIN A, 
Ulsenn 
\ é New York 13, N. Y 
POOLE, “JOHN L. 
B Div 


Allied Chemical & Dye Cory 


tiver Rd., Edgewater, N. J 
PALMI K, S. E. 


Chemical Produc 

K sport, Tent 
PARRY, HARVEY L. 

6 Mountain Ave Maplewood, N. J 
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EL TERMAN, LEONARD L. Block Doll Corp. "Flask 
*opular Plastics Products Corp 29 Jumel Pl., New York, N. Y. 
256 Main St., Northport, N. Y GLIDER, SYDNEY S. 
: ELTERMAN, WALTER 1617 St. Marks Ave., Brooklyn 33, N. Y S36 William St. 
Pe opular Plastic Products Corp GOBSTEIN, SAUL Port Chester, N. 
ait Northport, N. Grand Concourse, Bronx 68, N. Y. JAC KSON , ANTON 
EMIL, SANFORD J. GOLDMAN, STANLEY S. Tool & Mfg. Co., 
° 8 Pear! Dr., Plainview, N. Y 136-51 Jewel Ave., Flushing, L. I., N. ¥ ‘ 4-462 E. 148th St., New York 55, N. ¥ 
EMSIG, JACK GOLDMARK, HERBERT H. JACKSON, BORIS 
Emsig Mfg. Co 1 Greendale Ave., Mount Vernon, N. Y U. S. Tool & Mfg. Co.. Inc. 
a 225 W. 60th St., New York 23, N. Y GOLDSBOROUGH, EDWARD A. 1-462 E. 147th St., New York 55, N. ¥ 
oe EMSIG, SIDNEY 1871 Stanhope St., Ridgewood 37, N. Y JAC OBS, ARTHUR S. ; 
= Emsig Mfg. Co. GORDON, JOSEPH M. oundview Ave., White Plains, N. ¥ 
so! i 225 W. 60th St., New York 23, N. Y. J. M. Gordon Laboratories JACOBS, HE NRY a 
ENGELMEFYER, HERB! RT Albany Post Rd., Montrose, N. Y. H. G. Jacobs Mfg. Co. 
~ Ren et 18.76 98th Ave., Queens Village, N. Y GOULD, GEORGE 159-167 L nwood Ave., Paterson 2, N. J 
oe aa ENNIS, HERBE RT E. Plastic Materials, Inc JAV ITZ, ALEX E. 
Ay 52 Whitman Ave., Syosset, N. Y New South Rd., Hicksville, N. ¥ Davidson Ave., New York 68, N. Y 
ERLICH, VICTOR L. GRAFF, MILTON JEHL E, JOSEPH F. 
teeves Brothers, Inc ~<d Plastic Products Corp. Westchester Plastics, Inc. 
54 Worth St., New York 13, N. Y. 81st St., Long Island City 2, N. Y 326 W: vy Ave., Mamaroneck, N. Y 
ERNST, ROBERT G RANG ER, WIL L IAM T. JENSEN, ARTHU R - 
Waldmannstr-10, Zuerich, Switzerland 10 Springbrook Rd., Livingston 1, N. J A. Schrader’s & S 
ESAK, JOSEPH GREACEN, EDMUND 470 Vanderbilt Ave., Brooklyn, N. Y 
Poly Plastic Products, Inc. 106 Woodcrest Ave., White Plains, N. Y JOHANSEN, TORKIL G. 
-8 Fourth Ave., Paterson 4, N. J GRECO, FRANK J. Nordic Pi astic Corp. 
ESP OSITO, PASCAL A. 141 Dover Parkway 383 Douglas St., Brooklyn 17, N. Y. 
126 Manhattan Ave., Waidwick, N. J. Stewart Manor, L. I., N. Y. JOHNSON, DENNIS 
ESPOSITO, VINCENT J. GREENE, HOWARD F. or ynsanto Chemica! Co. 
Beacon Engineering, Inc. of New Jersey 604 Thurnau Dr., River Vale, N. J. ) Park Ave., New York, N. Y 
Crooks Ave., Clifton, N. J GREIF, LUCIEN R. somnsont, WILLARD J. 
ESPOSITO, VINCENT J., JR. Greif-Associates, In Modern Plastics Machinery 
Glen Products Corp 570 Fifth Ave., Mow York 36, N. Y 15 Union St., Lodi, N. J 
91-93 Summer St.. Paterson, N. J GREY, CHARLES 8. JONES, EDWARD F. 
FALKIN, ABRAHAM J. Ex ruders, Ine Tey Trix Core 
Metalmold Form ne C Ave 909 Essex St. Brooklyn N. Y 
FASANO, NICHOLAS V. GROSS, KENNETH Ciba Co. Inc., 627 Greenwich 
Washington Molding Inc American Molding Powder & Chem Nes w York 14, N. Y. 
Davis Ave., P + W ashington, N. Y G DO. Bedford oe Brooklyn, N. Y. JOYCE, JOSEPH A. ‘ 
FAY, "DON ALD M. ANTHONY Bart ett Div. Allied Chemical & Dye Corp 
B ussosh Industries Corp 1 Richardson Ave., Utica, N. Y 40 Rector St.. New York, N. Y. 
86 Forest Hill Rd., West Orange, N. J HALL, SAMUEL JURGENSEN, DELBERT F. 
FEDERICO, ALBERT 1805 Albany Ave., Brooklyn 10, N. Y. Congoleum-Nairn, Inc 
Kor pe rs Co o., i HALLER, CARL 195 Belgrove es , Kearney, N. J. 
ve Ne w York 22, N. Y Haller Plastics Corp Ane KADIN, STANLEY 
FELSHER, HAL -CURTIS 35-21 20 Ave., pap Saeee <2 ity 5, N. ¥ 453 Richard ote Staten Island 9, N. Y. 
Claremont Pigment Dispersion Corp HALLER, WALTER KAFKA, FREDERICK 
$9 Powerhouse Rd.. Haas Co. Supe rior Materials 
oe Roslyn Heights, L. I., N. Y 5 0 Fifth Ave., New York 1, N. Y. 120 Liberty St., New York 6, N. Y. 
FINNEY, EDWARD F. HAL -ERN, SIGMUND KAIRATH, HOWARD G. 
sheds on Cc 34-15 130 Ave., Rosedale 22, N. Y. 159-19 99 St., Howard Beach N.Y 
Naugatuck Chem i« Co S each 14, N. Y. 
470 Sheffield Ave., Brooklyn 7, N. ¥ One Gateway Center, Pittst 
New Yi _N. ¥ nter, ttsburgh 22, Pa 
i. FISCHER, L Fy HALVORSEN, JOHN J. KAMINSKY, PHILIP F. 
Fischer Plastics Develk pment Orangeburg Mfx. Inc. Alynn Metal & Plastic Product 
n oy 603 W. 43 St.. New Y: 26 N.Y 488 Madison Ave., New York 22, N. ¥ 209 Fifth Ave.. New York 16, N 
_ FISHERMAN, DAVID W. , HARDESTY, RICHARD H., III KAN ARVOG EL, LEON 
W 79th New ork, N. mours & Inc Ac Hicksv lle, N.Y 
SHMAN : 350 Fi ve., New Yor KAPL AN, ‘BENJAM N B. 
FI HMA E U. HASE, LEOFOL .D ‘ B e1 te Ge. I ! 
one & Main ; Sth St., Brooklyn 29, N. Y. 
Pyt:) Main . Freeport, N. Y y A ic Ave., Brooklyn 16, N. ¥ 
FOIFR, JOSEPH . HEL DRIC H,G ERARD C. KARMEL, L TON AR D 
567 Sand Hill Rd., Wantagh, N. Y & 168 Roberta St., Valley Stream, N. Y. 
n ‘ e o 
FORM AN, BENJAMIN HELLER. HERBERT AHAM 
18th , Kew Gardens, N. Y H. Muehlstein & Co., Inc 18 ry 
0 Jamaica Av Hollis, N. Y. 
PRADOS, JOEL 60 E. 42nd St., Ne w York 17, N. Y. KEARNS, JAMES W. aR. =e, 
Modern Plast s Magaz ne HELLMAN, CARL ’ 
Pyro) ; Madison Ave., New York, N. Y Facile Corp. ) Lake Dr., E., Paekanack Lake, N. J 
ip FRENCH, MORTON R. 185-6th Ave., Paterson, N. J KE RN, KOY Lay . ee 
411 N. Village Ave., HELWICH, LOUIS A. KETTLER, 
cod Ss Rockville Center, N. } 281-% St. Paul’s Ave., Jersey City, N. J. Jerome Ave., New York 52, N. Y 
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Irea Chen aicals, In Victory Mold & Die Co 
10 50 hes itional Bldg., 4 iW t ew York 1 
Roe f er Plaza, New York 2 y, N. ¥ 11 NN, JAMES 8. 

KHAC HADOORIAN, ZAV AN Bs Lunn Laminates, Ine 
87 Putnam Park Apartments Oakwood Rd. and W, 11 St 
Millbank Rd., Greenwich, Conr Huntington St 

KING, WILLIAM F. LUPO, JOSEPH 
Barber-Colm Co., Wheelco Inst. Dis 26 FE. Cedar St Vern 
66 Hudson St., Hoboken, N. J MAASSEN, GUSTAV C€, 

KINSEY, ISAAC, lll erbilt Ce c 
Monroe Ave., Larchmont, N. Y Winfield St a 

KLEIDERER, CHARLES W. MACCAFERRI, MARIO 
87 E. W ston Ave., East W ston, } Mastro Plastics Corp 

KLUEGER, MAX i0 Webster Ave., Bronx 
Omni Products Cory MACKEY, ERK 
i60—-4th Ave., New Y« 16, N. Y The Bord Co., Chemical 

KNIGHT, RALPH M. Madison Ay 
Natior Distillers Products Cor MACKENZIE, W. B. 

99 P: Ave., New York, N. Y Phelps Dodge Copper Prod 

DON Habirshaw Cable & Wire 
pe Pf A Co Foot of Point St., Yonkers, 

FI shing , Brooklyn 6, N. ¥ MAFFIA, JOHN 

KOBAK, ROBERT R. Toy Industries 
Westchester Plastics, Inc ‘4 Clifton 
126 Waverly Ave., Mamaroneck, N. ¥ MAGE E, ROB ERT C. 

KOC HIS, STEPHEN N. I stries, Inc 
Internat ul Business Machines Cory N Rd., 
Dept. 587, South Rd., Poughkeepsie, N. ¥ Ne livde Par N 

KOLLMEIER, XAVIE MAIBR{ NN, MYRON 

r | Business Machines Cort Robinson Plastics Corp 


KOSIN, Cc HE STER L. 
-41 146th St., Ozone Park 20, L. I. N. Y Bat P) 
KOV KENNETH J. 
Empire Bushes, Inc 
200 William St., Port Chester, N. ¥ 


t Ne n Ave 


MARCUS, PAUL 


KOZMA, GEORGE i \ve 
1 itience La., Westbury, L. I., N. ¥ MAR K, RIC HARD 
KR AMER, MARVIN 5. W. rhe Caste Apt Dobbs Ferry, } 
6 h St., Flushing 67, N. Y \VIARLOWE, MURRAY 
KREIZEL. WILLIAM Claremont nt Dispersion Cor} 
Ri i., Hewlett Harbor Y erh Roslyn Heights 
KRFE BEN MARQU ARDT, ARL G. = 
Plastic M terials, Inc. Park I 
Ma St Westbury, L. I N. ¥ MARTIN, I. 17 ABE TH 
nee FRE DERICK A. n St., New York 12, N 
7th St., Plainfield, N. J MART IN, MAURICE 
KUFFLER, H. F. I Yonkers, N 
Baby Worid Co., Inc MARTINELLI, GUY 
Set St.. L. I. 6, N. ¥ P ic 
LAC HINA, PETER 16 17 Pe nna l "Ph ide n 
— song & Metal Trades Tech. & MASS, HERBERT M. 
Voe gh School le , Oceandisze, I 
320 St., New York 28, N. Y MAY R NIK, ORG E 
L — FREDERICK n Ave., Garfield, N.. 
110 W. 96th St., New York 25, N. ¥ MAZOI F, MICHAE L 
I ER, G -ERARD 120 Soifer Ave., N. Bellmore, N. Y 
-46 50th St., Woodside, L. I., N. Y MAZZARELL, MUGUST IL 
L ANE, ROBE M. roducts Corp. 
Life P Co. 10 Roe iway Blvd., Woodhaver 
3 Flushing Ave., Brooklyn, N. ¥ MAZZARELLI, FRANK 
ARD L. Line Products Corp 
anto Chemic al Rockaway Blvd “Woodhaven 
Park Ave., New Yo ork, N. Y MC BRIDE, JOHN Ss. 
LAU ‘TIN, LEON Owens- i ‘orn ne F iberglas Cor 
Lautin Plastics Ashton, R 
Jericho Turnpike, Country Ho > Rd MC CANN, HIK AM 
P.O. Box 231, New Hyde P “T i. Modern Plastics, Inc 
— 675 Madison Ave., New York 22 
Plastic Fabricators Corp MC Cc ARTHY, VINCENT D. 
220 ¥. 134th St., Bronx 54, N. Y National Distillers 
LEIDEL, WILLIAM F., JR. U In lust al Chemical Div 
Fred Wacker Co. ites Yor 16, N Y 
0-17 22nd St., Long I nd Cit N. ¥ MC CAT LEY. DONALD 8, 
LEIMSEIDE R, EDWARD B. 64 Jester La , Levittown, N 
World Plastex MC FARLAND, RICHARD M. 
1685 Boone Ave., New York 60, N. ¥ Food Machirery & Chemical Corp 
LEMONIER, = 161 FE. 42nd St., New 
richo Turnpi ke, Westbu N. ¥ MCG RATH, MAt RICE F., 
LENS, ‘RARL J. M. Huber Corp 
Crest ( hemic al Ind. rp 100 Park Ave., New York 17, N. Y 
72 Del Brook yn 31, N. ¥ ME AC HAM, FRED C. 
LENSKY, “ALBERT Northern Industr ai Chemical Co 
620 E. 20th St., New York 9, N. Y 441 Lexington Ave., New York 17 
MECKAUER, HENRY F. 
ls » Elmhurst 78, N. terplasties Corp 
LEVIN, SIONTE Madison Ave New York 2 
Monte L. Levin Co. MEG ‘LINO, NIC Po AS 
501 Madison Ave. New York 22, N. Y Shepherd . Brooklyn &, 
LEVINE, BERNARD B. ME KL E MBOL RG, TARR} L. 
Bernard Plastics Molding Corp -rovre e Plastics Mfg. 
18-40 10th St., Long Island ¢ \ 175 FE. 1 New York 51, N 
LEWI, WILLIAM MELCHORE, JAMES A. 
Dusal Tool & Mold Co., Inc American Cyanamid Co 
37-01 Vernon Blvd., P istics & Resins Div., 
Long Is land C ity 1, N. ¥ Rockefeller Plaza, New York 
LEWIS, DANIEL MENKEL, GARY G. 
2370 Ocean Ave., Brooklyn, N. ¥ th Dr amacia 
LEWIS, JEROME MERCK, By ALTER J. 
Toy Inc. Ke gu Co 
84 Clift Brookly 8, N.Y 169, Jersey City J 
LEWIS, kK OBI Ri ME RR L, ARTHUR M, 
tegent Inc ist echnol 
G , Brooklyn 38, N. Y Fourth Ave., New York 16, N 
LEWIS, SEYMOU MERZ, PI TER H. 
154 Eliro Ave., Glen Cove, I N. Y Be ral Park, N. Y 
LISS, JACK MEI E R, ARTHI R 
Marbek, Inc detree I Roslyr N 
1200 Manhattan Av Brooklyr N.Y MI R, PAUL 
a JOSE PH B., JR. ‘ Pow ler Co. 
at hardsor Ma t., Wi Imington 99 
St., New Y rk City 6, N. Y MEYER, ARNOLD M., JR. 
LOU DEN. YON E. ester Rd., New “he 
Consumer & Industrial Public Relations ¢ MEYERS. G FORG E E. 
55 W. 42nd St., New York 36, N. ¥ 208 Red Maple Dr., Levitt 
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MAISEL, MELVIN L. 


Mou 
MARC I, “ARMAND 
Harrison, 


int Vern 


, New York, N. Y 
Corp 
N.Y 


New York 13, N. 
n 


N. ¥ 


MIALE, PETER M. 
As Tool & Die ¢ 
i 1 47th Rd. Long Island City, N. ¥ 


MILES, ROBI KT 


6 Peachtree La., ? 
Huntington ation, L. N. ¥ 
MILLER, JEROME L. 
R Great Neck, N. Y } 
91st Ave., Richmond Hill 18, N. 
MILLS, ROBERT 
Tox nt 
Bethpage, L. I., N. ¥ 
MODIGLIANI, D. P. 
Modigliani G s Fiber Ine 
» W. 42 St New Y« 6, N. ¥ 
MONACO, Posie RK 
laste stics Co., I 
95-01 0 Jam N. ¥ 
MON ACO, ROE 
95-01 1 t., Jama 
MON. 
ustercr Plastics Cx I 
95-01 J 
MONAG HAN, GER ALD J. 
0 55th Ave Ein ret 73, L. I., N. ¥ 
MONTI. 
1H Lynb N.Y 


MOKGENSTEKN, HENRI 
W New York N. 
MOR IS. JAMES J. 
irel Dr., Massapequa lark, ? 
MOSS, 
xt wk Film ¢ 


I 
36-35 36th St., Long Island City 6, N. ¥ 


MOSS, NATHAN 8. 
Stafford Mfg. Co., I 
145 58th St., Brooklyn, N. 
MOTTEN, ROGER H., JR. 
Marathon Electric Mfg Cort 
12 & Cranberry “ts., k-rie, Pa 
MUNNS, DAVID A. 
30 E. 42nd St., New York, N. Y 
Mi RP HY, THOMAS Pr. 
Spencer Chemical Co 
00 Fifth Ave., New York, N. Y. 
MI RRAY, ALBE K J H. M 
irray Plas o a 
26 Cottage t N. ¥ 
JAMES R. 
I. (New York) Ltd é 
Madison Ave., New York 22, N. ¥ 
MYLES, WILLIAM A. 
Channel Master Corp, Ellenville, N. Y 
NADEL, MURRAY 
63 re ham Rd., New Rochelle, N. Y Ate 
NAJAR, THOMAS J. i 
7 y Plastic Products, Ine 
ourth Ave., Paterson, N. J ie: 
NAMM, ARTHI R 
Ls cess L 
NEHEMIAH, MALICE A. 
Neehi Prot e ( ngs, 11 
10 West Hoffman Ave., 
Lindenhurst, N. Y 
NESTER, J. E. 
262 Central P West 
New York 24, N. " 
NILO, SAVATORE 
Hilltop Rd., R.R. ‘ Mass 
NOBLE, SID 
Im Dr., } I ‘ L. 1 
T. G. 
hel! Chemical ¢ 
W Oth St 
NOE, LEON R, 
Bill Brothers Pul h Cor 
286 Fourth Ave., New York 16, > y « 
NORTHROP, GEORGE 8. 
1701 Lehigh Rd., Wantagh, N. ¥ 
NUSSBAUM, FRANK J. 
Riverside Plastics Corp 
Miller Rd., Hicksville, N. Y 
N,G EORGE M. 
Industrial Chemica!s | 
Nat'l Distillers Products (« 
99 Park Ave., New York 
O'CONNELL, JOHN J. 
She Chemic | Cort 
380 Madison Ave l 
OETTENGER, HENRY, 
9 Ave Hills, N. ¥ 
OLSEN, MARTIN his 
Olsenmark Corp . 
124 White St.,.New York 
O'NEIL, FRANK v. 
Frank V. | Co ( 
Long Is N. ¥ 
OPP ENHE IM, il G., Jk. 
ind Ra Br N 
OR LOFF, 
000 Qu n Rd., Brooklyr 
ORTNI K, JOHN F. 
Mair Buff 
Ovi RHOLT, JR; 
treme “Re amford, ¢ 
1A, FRANK 
Maspeth Av Maspet! 
PAMATAT, CLINTON A. 
ted Mask & N elty (1 = 
0-02 70th Ave., 7 WN. Y 


NEW YORK 
lk, 
N. 
N. 
N. ¥ 
N. ¥ 
N y 
N.Y 
1 
y 
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PAMATAT, ELWOOD G. ROSENBERG, ROSS SHLAFMITZ, ABI 
t M K Vacuum Met ne Cory 
PANDOLFO, GEORG! ROSENSAFT, ‘MELVIN Lo Island City 1, N. ¥ 
Yor N.Y Leominster, M SHLI GE R, GEORGI 
P ARK, FORD R., ROSE NTHAL, “ALFRED A. C tal Extrusion Cort 
M niy R thi 1P jastics & Er neering St Brow Kiyn N Y 
Produ neering M ne Park Row, New York N Y. SIMON LEONARD 
6, N.Y ROSS, ALEXANDER H Brooklyn 12, N. Y 
PARKER, Wit AitD G. Novo Plas Mfg. Co., Inc SIMON, SYLVAN S. 
e9,N. J 17 Rodney St., Brooklyn 1, N. Y. e< I 
PAR TRIDG E, HOW (RD w. ROSS, JESSE e9,N.J 
tor Ke rir it toss Industri al Services 
955 E. 51st klyn 3, N. ¥ 61 Broadway, Ne Corp. 
PASTORE, RONALD M ROTHENSTEIN, GUY G. 73.80 Gr iy Maspeth, L. I., N. ¥ 
ecumesh Av Mount Vernon, N. Y 0-02 23rd S ig Island City 1, N. Y SINDE L, HOW ‘RD B. 
PATRIC K, ROBERT J. RUBIN, ARTHU R ke 1475 Wythe Pl., Ne w York 52, N. ¥ 
} Hawthorne Dr Wantagh, N. ¥ 9 Dorthea Plainview, N. Y SINGER, EUGENE 
PEARL, CURTIS F. RUNFOLA, CHRISTY x 150-38 lushing 67, N. ¥ 
rnkurt Associate Engineers Ko pers Co. Ine SISSON, JAMES B. 
St., N York 16, N. 430 Park A New Y St. Regis Paper Co 
PE ARL MAN, JOSE op H RI SSE LL, HARK are. Carthage, N. Y. 
Kwik-Mold Plastics C 25 Arlington Ave., New York, N. Y SKIDMORE, RUSSELL H. 
247 W. 67th St., New Yo k 23, N. ¥ SABARY, vic TOR ae Celanese Corp. of Ame c 
PE LIK AN, ROLI The Luzerne Rubber Co. 180 Madison A Yew York 16, N. Y 
) E. 20th St., New York 9, N.Y Muirhead Ave., Trenton 7, N. J SLOANE, GERAR D ii. 
PERLMAN, HARRY SACHER, ALEX Kohnstar am Co., Ine 
teliar Ss ist ( rp Standard Insulation Co. 8&7 P Pl., N York, N. Y 
! > Hyg Freeport, N. Y 74 Paterson Ave., E. Rutherford, N. J SLOBODZINSKI, ADOLPH FE. 
PERLMUTTER, CHARLES SALAD, HARRY 94-30 77th St., Ozone Park, N. Y 
At n&,N.¥ th St., Brooklyn, N. Y SMITH, ALLE N B. 
PERRINE, J. FRANKLIN SALATA, ‘JOHN. Turner H 
Jeff ‘t., Garden City, L. 1., N. Y 126 N. 5th St., Brooklyn, N. Y. 40 Worth St., New York 13, N. ¥ 
PERRY, NORMAN L. SALLESE, VINCENT N. SMITH, S. J. 
rus Chemical C 64-03-229th St., Oakland Gardens 64, N. Y Mercer Rubber Corp 
633 Court St., | kly: N.Y SAPERY, STANLPY Rt. 46 & Huyler St., Little Ferry, N. J 
PI TERSEN, FRED sta Plastics, Inc SMOLKA, GEORGE 
kth S Long Island City 5, N. ¥ 33 0 Be ton Post "Rd Bronx 69, N. Y Pantasote Cx 
PPAFF, WILLIAM SAX, HENRY Jefferson St., Passaic, N. J 
i P fton, N. J 110-21 197th St., Hollis 12, N. Y SOKOL, BENJAMIN 
PHII I IPS, DANIEL N. SAYLOR, RIC HARD E. Republic Aviation Corp 
TI ike lite Co : Kopp ra I Farmingdale, N. Y. 
20 E. 42nd St.. New York 17, N. Y¥ 430 ur ve., New York 22, . 
PHILIPSON, PAUL SBAR, MOSES sive Plast 
14 9th Pl., yside, N. ¥ Tico Plastics, Inc 175 > rd vy York 51, N. 
PI TT, CLYDE Jorn.” New York, N. Y. SP ARROW, I AWR i NC ER. 
texis Pape 68 Dr., Flushing 67, L. I., N. Y 
rthage. N. } 64-16 110th St., Forest Hills, N. ¥ SPEIER, ALBERT K. 
PLISCO, WILLIAM P. SCHEIDL, JOHN’ i Reooklyn. N.Y 
Schenectady Ave. Brooklyn 12, N. ¥ SPIELMAN, SIMON 
row AZI, JOSEPH SCHIFF, LEONARD is id 
veleve Plast Ir Caldwell Prod., Inc 
Neptune Ave Br yn, N. ¥ 14 Pelham Pkv Pe lham Manor, N. Y aie WILLIAM F. Mt. Vernon, N. ¥ 
PRE ISS, HE RBERI 137 B8th St. Brooklyn, N. Y. 
M Ir SCHMIDT, JAC KW Sone’ 
ith Rd.. Hicksville, N. ¥ side ve. Queens Villag ge, N. 
2ESCOTT, FRANCIS J. SCI NELE, "FREDERICK W., JR. 
il Chen Develop. Div cuits Corp STECKER, FRED Richmond H 9N.Y 
General! Aniline & Film Corp Cliff Ave Glen Cove, L. N. Y > > 
435 Hudson St., New York, N. SCHNEIDER, MYLES Z. PHILLIP 
PRICE, WARREN HNER, 38, v. ¥ STILWELL, WILLIAM M., 
P ROSKE, HERBERT ondex Corp. 500 Fift Molybd Co. 
L Ardsley, N. Y Ave., New York 16, N. Y. 
QUINI AN, JOSEPH SCHOEN AU, 
130 O8 St., B: fio, L. N. ¥ Plast line, In W N. Y 
Cree scHor White Plains, N. Y. STOTT, RICH ARD F. 
Lone Island City 1, N. ¥ l E h ew York 16, N. Y. cl Es Too » “a or Mineola N. ¥ 
RAFF. HE RBERT L. HOTL AND. MU STREG AC K 
644 Richard La.. Levittown, L. I., N. ¥ Gibson-Thomsen Co., Inc. Whe. Ge 
RAINVILLE, DEWEY 10 FE. 39 St., New York 16, N. Y. Yok 11. N.Y 
647 Frank! Garden City, N. ¥ Pp 1 Dr., Port Chester, N. Y. STREIFER, HERBI RT 
RANDOLPH, HARMON SCHW ARTZ. “MARTIN w. Model tle Corp 
Din gmans Fer ry, Box 216, Pike County, I M: Corp. 69 Ke White Plains, N. ¥ 
RESNEK, DAVID L. Ellenville, STRULLY, HERMAN” 
eekman Brooklyn 25, N. SCOFIELD, CLEM F. Plastic tors Corp 
RHODES, MIC HAEL 8. Rosedale Ave., White Plains, N. Y 220 F t., Bronx 54, N. ¥ 
617 F th St., New York 9, N. Y SEBOROWSKY, FRANK E. STRY KER, tC: a AR LES 3S. 
RICE, G EORGE H. Celanese Corp. of America ark BE. Or: e, N. J 
Emsig a co ©., 225 W. 60th St 180 Madison Ave., New York 16, N. Y suc HER, JOSE P - : 
New York 23, N. Y SECRETO, ALBERT Emsig Mas ifacturing Co. 
RIE, JOHN L. Aleorp, Inc. 225 W th St w York, N. ¥ 
2 Corwood Rd., Bronxville, N. Y 7 Centre St., New York 13, N. Y SUP L ASKI, oTTO i. IR. ‘ 
RILEY, M ALCOLM W. SEI IG, ALLAN H. rd Yonkers, N. Y 
Reinhold Publishing Cory E. Gunhill Rd., New York €7, N. ¥ St SSMAN, VINCENT ao 
{ Park Ave., New York 22, N. Y SEUBERT, ROBERT F. _ 801 Linden BI Brooklyn 3, N. ¥ 
RIZZO, PE TER J. Koppers Company, Inc., Chemical Div SW — AME R, FARRIS S.J. 
The Bakelite Co. 430 Park Ave., New York 22, N. Y. Shell Chemical Cort ’ — 
0F ond St., New York 17, N. Y. SHAFFER, ABE 50 W. 50th St., New York 20, N. Y. 
ROBB, P HIL F. 61-20 Littleneck Pkwy., Little Neck, N. Y. TALBERT, NORBE RT E. 
Hercules Powder Co SHANOK, JESSE P. 102 Su Rd., Massapequa, N. Y 
880 Madison Ave., New York 17, N. ¥ Glass Laboratories, Inc TANENBAL M. ELY 
ROBERTS, KENNETH G. 863 65th St., Brooklyn 20, N. Y. jist St., Jackson Heights 69, N. ¥ 
1064 New York Dr., N. M pequa, N. ¥ SHARP, T. W. TANNER, WALTER J. 
ROBINSON, IRWIN H. e sakelite Co Hillman Ave., Glen Rock, N. J 
Robinson Plastics Cort nd St., New York 17, N. Y TAUCHIN, JOSEPH 
132 Lafayette St., New York 13, N. ¥ SHERIDAN, DAVID S. Laurel Dr., New Hyde Park, N. Y 
ROGOW, ( HARLES M. ul Catheter & Inst. Co TELSON, ERIC E. 
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E. Il. duPont deNemours & Co., Ir 


Polychemicals Dept 
Wilmington, Del 
M AINS, GERALD H. 
arshall Heights, York!lyn, De! 
MAITI R, ARTHU R E. 
Leeds & N C 
4901 Stents Philadelphia 44, P: 
MAJEW SKI, JOHN Ww. 
irshall Dr.. West Chester, Pa 
MALINOWSKL. THEODORE P. 
: P ( 
MALMBERG, °WILLIAM 4 
ede St.. Norristown, P: 
M ARKHOFF, Cc HARL ES F. 
12 Hart Philadelphia 11, P: 
MARK WOOD, Wii. LIAM H., JR. 
Hercules Powder Co 
Hercules Experimental St 


Wilmington, Del 
MARTIN, JOHN P. 
lercules Powder 
Wilmington, De 
MC AFFE, DANIE! BR. 
128 Clover H I otratiord 
MC Cc HARI ES" 


orp 


M t. below Er Ave _ ladelphia 24 
MCC ORMIC K, G ‘OR 
Aches Pigments Co 
50 FE. Or » St Ph ladelph 4, P 


MC ELI IGOTT, EDW ARD M. 
The Borden Co., Chemical! Div 
jnle 


00 Summer A ve 


Philadelphia 2 
MC GRAW, JOHN a 

513 D St., Kennett Square, P 
MC GREW, FRANK C. 

E. I. duPe ont deNemours & Co., Inc 


Wilminet« 

MC INTOSH, Ww. 
The Borden oo , Chemical! Div 
Durite Prods Dept 


5000 Summerdale Ave, Philade Iphia 24, 


MIL NES, RANDOI PH G. 
03 Greenh Rd., Willow Grove, P 
MONE YHON, J. 
6 Quigl ve., Willow Grove 6, P 
MOORE, ROBERT. L. 
U.S shestos 
Div Raybestos-Manhattan, Ine 
123 Stierel, Manheim 
MOORE, WILLIAM L. 
Vu nized Rubber & Plastics Co 
Mo lle, Pa 
MORE HOU Se. LAURENCE C., JR. 
Line Terrace, Moorestown, N. J 
MORGAN. Cc. P. 
Pelmore Laborrtories, Inc 
{01 Lafavette St., Newton, P: 
MUCKENFUSS, THOMAS PF. 
Sinko Tool & Mfg. Co 
8 Tanner St., Haddonfield, N. J 
MI RRAY, DONALD L. 
Lid ast mur Corp 
& mer Sts., Philadelphia 
NARIG AN, HAROL D bade 
531 Berwyn Rd., 
NAST, LEO 
P.O. Box 8638, New C: e, De! 
NELLIS, ADIN A.. JR. 
Che mst id Corp 


rrisville, Pa 


Dec 

NIELSEN, GEORGE C. 
E duPont deNemours & Co., Inc 
Polychemicals Dept 


1616 Walnut—Rm. 100, Philadelphia, P 


NISSLE, WILLIAM N. 
Woodla wn Rd 


Penn Square Vill: , Norr 
NIXDOR FF, FRANK JR. 
raft Products Wane 


505 at 4lst St Baltimore 11, Md 
NOVOTNY, ERNEST E. 
Washineton La. , Philadelphia 
NOW ACZYK, JOHN 
4. H. Wirz, Ine 
: W. Fourth St., Chester, P 
OGDEN, F. FAXON 
Atlas Powder Co 
Wilmington. De 
PATON, JOHN B. 
1902 Shipley Rd., Wilmington 3, De 
PHI PS, G. W. 
E. Magnolia Dr., Morrisville, P 
POL 1 AC K, ALBERT R. 
13 


1 Vermilion Dr., Levittown, Pa 


PHILADELPHIA 


PRICE, JAMES E. 

Ta y & Fraly Sts.. Pl delp} 
PSCHORR, FRANK PE. 

Ciba omy iny, Ir 

Kimbe n, Pa 
PUNNETT, WILLIAM M. 

Ho hton Lab 


Br wh St., Ole N.Y 
WILLIAM 
The Nest Co., In 


RAFSTE DT, RICHARD F. 
sterbrook Co 
ooper St., Camden, N. J 
RAVEN, JOHN 
9 A Park View Apts 
C ingswood 6, N. J 
REEST, WILLIAM T. 
Blythe Ave., Drexel Hill, P 
REX, JAMES s. 
*lastic Center, Inc 
»8.230 N. 15th St Philadelphia 2, 1 
REY BOL D, WILLIAM U., JR. 
2 & Adams Sts., Delaware ty, Del 
RIPKEY, HARRY A. 
The Richardson Co 
Post Office Bldg., Flourtown, 


RIZZO, ALBERT 


12 Miry Brook Rd., Hamilton Square, } 


NEI SON PF. 


Reich ld Chemi« s, Inc 

64 & Wa nut Philadelphia 39, P 
ROBE RTSON, EUGENE N. 

Rohm & Co 

tristol. Ps 
ROE, HARRY 

111 Allmond A\ Liftw 


Ww ‘im neton Del 
ROEDEL, MILTON J. 
I. duPont ded yvermnours & in 
Rm 13066, duPont Bldg mingt 
Roybestos Manhattan, In 
Manheim, Pa 
ROSENSON, JAY H. 
University Ch ib of ae 
105 Fir Hill, Akr 
ROSSER, C HARLES M. 
28 Callendar La., Wallingford, P 
RUSSO, ‘ROBERT 
Circle F. Mfg. Co 
0 Prince St., Trenton, N. J 
sc ALES, GEORGE M. 
‘iba Co., Inc., Plastics Laboratory 
K mberton, Pa 
SCHACHT, REIMER 
907 Ormond Ave., Drexel! Hill, Pa 
SCHEIRER, THOMAS J. 
Winner Manufacturing Co., Ine 
Box #399, Trentor N. J 
SCHNEIDER, FRE DERICK W. 
P.O. Box 197, Sanatoga, Pa 
SCHOBERT, WM. 
2004 F. Tioga St R hiladelphia 34, Pa 
SCHULTZ, GEORGE 
101 Valley Hatt ro, Pa 
SCHUMACHER, 
908 Berkley, Westover Hi! 
Wilmington 6, De ] 
SCHUTZ, FRANK C 
we ding Engineering, Inc 
rristown, Pa 
Sc HW AB, ERNEST G 
Rakelite Co 
117 S. 17th St., Philadelphia 3, Pa 
SEYMORE, RAY MOND B. 
Loven Chemical of Califorr 
Newhall. Calif 
iPont de Nemours & C Tr 
16 alnut St Ph adelphia 3, P 
JAMES B., JR. 
H Justi & Sor Ine 
82 & Spring Garde Sts., 
Philadelphia 4 Pa. 
SHOEMAKER, CHESTER 8S. 
Bakel 
1178 7th § St., Philadelphia, Pa 
SILLING, C. E., IR. 
American Viscose Cort 
1617 Pennsylvania Blvd 
Philadel; hia 8, Pa 
SKELLY, JAMES T., JR. 
Hercules Pr 
Delay are Trust Bids Wilmington, I 
SKIDMORE, RICH ARD H. 
ng 
Box #291 Norrist wn. Ps 
SMITH, ARTHUR L. 
Ave Ahinet Ps 
SMITH, - E. 
6 ine Radr 
SMITH, FRE 
1437 Robinhood Rd 
Hintington Valley, P 
SMITH, JOHN A 
H 


andard Cort 
1944 Woodward Ave Ahingtor P 
SMITH, R. MOEN 
Vuleanized Rubber & I st { 


Morrisville, Bucks County, P 
SMITH, W Al R PR 

Firestone ( 

PO. Box 2690, Pottatow: 
SORENSEN, HAROLD 

425 Charles La., Wynnewood, P 


e, N.J Sts Is 
NJ 
Wilmingtor ar 
tia, 
| Pi = 
Trenton &, N. J 
De 
In Park, P Pa im 
35, Pa P: 
J 
Pa 
nm, N. J 
Pa 
wn, Pa 
Inc 
| 
44, P 4 
= 
98. T town, Pa 
In 
n, De 
LINDSAY, JAMES P. ii, 
B k ( Plasties Div 
3 
Seventy three 


SPEIGHT, FRANK Y. 


SPERBER, MEYER 
1 Ave.. Philadelp! 


SPIKER, IRVIN I 


{STABLER, ROBERT E. 
STECCA, LT. EUGENE A. 


TEIN, SIDNEY J. 


STEVENSON, HOWARD S. 
P.O. B hia 1, Pa 
LER, PREDERIC 


STOTT, HARRY s. 
STI DANIFI 
STRAUSS. WILLIAM 


6 N ‘ nd t., Ph lel»! I 
STREET, LOUIS 
ve I neer, Ir 


R town, Pa 
STRONG, RICHARD VY, D. 


SULLIVAN, jOSEPH T. 
R lu 
MIN, ALVAN 


SWEET, WILLIAM 
Ave., Penndel, P 
SYKES, W ALTER 
1 Re Britain, Pa 
SZPII JEROME 
Lan 
TAYLOR, JOHN 8, 
Murphy Rd., R.D. #2, Wilminete Del 
TEAGARDEN, JOHN RB. 
I l lul t deNemou & Co., In 
Po her Dept 


r ‘ 

C & Tios t delph 
rHOMAS, CHARLES W 

rHOMAS, PAUL 

I lulor leNemours & Co., In 

l hen 

W t 
PHOMPSON, WALLACE B., JR. 

E. I. duPont deNen Co.. Inc 

I hen 

Chestnut R Wiln yn, Del 
TILEY, RAYMOND A, 

Amer n namid ¢ 

& Re Liv 

1 Bros N. J 
TROMBETTA, BEN J. 

\ nm ip menta 

Ontar delphia 34, P 

rLUPPER, FRANK H 

in W. Fr t., Mor \ Pa 
ULLMAN, J. 

FE 1. duPont deNemo & Co., Ine 

Rm. #15066 duPont I 


rHIELEN, ALBERT F., JR. 
Pt App! ) 


Wilmington 98, De 
VARIE, HAMILTON 
‘ rento Ine 
Enter ‘Av rrenton, N. J 
VAUGHAN, FRANCIS B. 
eNemours & Co., Ine 
‘ ! tat 
Wilt ton, De 
WAGNER, HAROLD A, 
h St 
WAGNER, V. 3. 
Pent ton Rd., Trent 
Ww RICHARD B. 
Clift ts P a 
Ww ALKER, KENNEI rit D.. in. 
Rd., Drexel Hill, Pa 
Ww ALTERS LINWOOD A. 
Gree 1 Ave., Jen! wn, P 
Ww ARGO, LEWIS L. 
ft, In 
W. 41 St., Baltin e Md 
WARKINER, W. C. 
Ra or Tiel 
Wi EBON 
164 Al r er 9 N. J 
WEGENER, FRANCIS A. 
G 


i. HENRY Ww 
\rr t ( rk Co 
La er, Pa 
WELSH, DANIEL 
it ‘ Powder ¢ 
Market St.. Wilmington 99, Del 
WETTY, R. ALVIN 
\. Wetty & ns, Ine 
U ppe Rd., Royersford, Pa 
WETZEL, CLAYTON S. 
15 Walnut Ave., Wayne, Pa 


Seventy four 


PHILADELPHIA, PIONEER VALLEY 


ALONZO, 
He d St gton, De 
WHITE, QU ™M. 
Huntingdon Valley, P: 
WHITNEK. “GEORGI A. 


R.D. #2, A n, P 
WILLIAMS, ALFRED J. 


WILLIAMS. ‘ROBER T 
W on Products Di v., Ray O Vac Cort 


7 W. Mai n St., Mount le 
WILSON, RY R. 
WINTERS, RALPH M.. 
Americar Dp. 
1617 yivar Blve 


Phil Pa 
WISMER, AR B. 
“ros Rd., Easton, 
WISMER, AR EY G., JR. 
Easto 


*roducts Co 
900 


1 
WoL PAU L dD. 


STANLEY S. 
l n Green, Lafayette Hill, P 
wt NSC 
Re r Ave., Oaklyn, N. J 
YARNALL, I 
Commerc al ‘lastic & Supply Corp 
New York 12, N. Y. 
YOUNG, H. CLIFTON 
90 Ferne St.-Apt. 14, Drexel Hill, P 


Memberships in Process 
ACTON, W. PAUL 
Her: 


les Powder Co. 
Wilmington 99, Del. 


PIONEER 
OFFICERS 


President 

GOLDROSEN, LOUIS L 
Dapol P t I 

90 Grove St., Worceste 


Vice-President 
BEAUDRY, ANTHONY P. 


F.R ester Co. 
Clintor iss 
Secretary 
MOORE, JOHN T. 
I istman Chemic al | Products, Ine 
9 Main St., Leom er, Mass 
Treasurer 
ROBE RTSON, BRI CE A. 
710 Ma , Shrewsbury, Mass 


National Director 
MC INTY RE, ALBERT 
Re ed - Prentice Cory 


677 Cambridge, Worcester 2, Mass 


MEMBERS 


AGURKIS, JOHN R. 
Hammon a Plas tics, Inc 
88 Wel We reester 3, M 8 
ALL ARD, MARTIN 
Br 
ANGELINI, M. 
14 Central St., Leomi ter, Mas 
AQI INO, JOHN IR. 


6 tion Ave . Worcester, Mass 
Al EFREY, ALPHONSE 

Micro Ine 

185 Pleasant t., Leominster, Mas 


BAILEY, FRANK Z. 
S. Meadow Rd., Lancaster, Mass. 
BARDEN, LESLIE 
Cell tic Corp 
rth St., Fit chburg, M 


JAME S i., JR. 


289 N M n St., “~ minster, Mass 


BAUM, SIDNEY J. 


er Grant Co., Inc 
Leon er, Mass 
BENTOV, ITZHAK 
? } re Mass 


BERGER, JACK 
89 Pr Leomi er, Mass. 

BERLYN: GERALD 
M 


BISHOP, 


oster ¢ t Co 


H ARD 
Leom nste 1 Mass 
BOOSAHDA, MICHAEL K. 
390 Grafton St., Worcester 4, Mass 


BOUSE, 


ROBERT I 


BOWERS, VICTO! 
Cl ARKI » KENNETH G. 
COGDI LL, JAMES 
CONWELL, AT 
DELNEV 6, | 
ECKSTEIN, LRTHUR I 
Por 
GARDNER, LE ROY M 


MOROZ, PETE! we 
I i 


LOMBAR DO, MURRAY BD. 
O'DONNELL, R 


OSKIN, EKNI r. 
ROSS, 

rAYLOR, HARD 
rHOME, J. 


THOMPSON AUBURN V. 


WEBB, JOHN A. 
I 


ZEISBERG, MILLARD 
859 FE. M 


VALLEY 


BOTTLEMAN, RAYMOND R. 
BRITTON, EARI 


BREYDON, THOMAS | 


( 
BUBERNAK, STEVI 

CATALUCCI, HERMAN J 

W 


CLACKUM, E. GLENN 


CLARKE, WILLIAM C., JR. 


LEGG, FREDERICK L. 
Mat 


COCCI, AMELIO 

CORBETT, HAKOLD 

Reed Prent 
COUGHL AN, JOSEPH J. 


B 
‘OZ, ALFRED L. 


COZ, HENK Ww. 


RANE, JAMES F. 


Cl rRONI, FRAN 


1 G 

CUTRONI, SALVAT 

A ome 1 } 
102 Gr 

CZARNECKI, SIGMUND 
Worcester M ! ( 
14 Hy See M 

DAHL, _NILS J. 


DAVID, RAYMO ND ¢ 


DAVIS, Ss. GILBE! i 


Car 
Main St., 
DELUCA, MICHA! 
\ 
DEMAS, PETER 
Hampde 
DI MARZIO, PAT 
Model Mold 
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F 
del; 
‘ WILSON Hills, 1 
18, P 
re ‘ > 
Ps 
Pa 
her 
ter, M 
Pha. 
Ris 
M 
J 
| | 


DIE PIERRO, DOMENTE 


DOBBS, MORRIS L. 


DOOLEY, FRANK ¢ 
H. 


DUFFY, FRANCIS 
DUPREY, CHARLES F. 

\me ( 
M e. M 
EBENHOLTZ, JAMES I 

P ene ( 

h. 


FARINELLI, JAMES A. 
M ‘ 
FLEMING, DONALD 


FLEMING, WINTHROP A 

PREEMAN, IVER G 

FURMAN, L. J 


GARDNER, JAMES 
Mode & | 


GARGOLINSKI, JOSEPH 
GEROLOMO, ALBERT A 
‘ 
GOLDROSEN, DAVID 
1) 


r ‘ este M 
GORDON, CARL H. 


‘ \\ ‘ \I 
GORDON, EVERETT R. 
Hamer 


GRAHAM, BERTRAM 

er M ed | ( 

Hyue este M 
HILL, GEORGE R 
\ 


65 Pee ‘ 
HINKLEY, HOWARD W. 


HOWARD, HAZEN 
‘ 

JAFFE, MAURICE H. 
BOWICZ, FRANK J. 
| \ ‘ 


JOHNSON, GORDON P. 
W 


KAVANAGH, J. A 


KELLY, J. JOSEPH 
} ( 
KOVACH, LESLII 
26 M \ 


KRASNOW, LEONARD L. 


LA BELLE, JOHN W 
| ‘ 


LAND, WILLIAM M., JR. 
4 terlir t Clintor \i 
LANTINEN, ALBERT J. 
I & Dic 
! ‘ Wi ‘ ‘ 
LATOWSKY, HARRY R., JR. 
1) n Re W nd, N 
LALER, KEITH W. 
| ‘ Machir 
Me Lew M 
LEMOINE, EVERETT 
Cor 
Leor er, M 
LENTZ, JAMES W. 


LEO, JOHN VP. 
LEVINE, MORTON 


Lewy ‘ M 
LORENZ, A. J. 
\ e & e ¢ 
MAHAN, DANIEL R 
MANZELLA, JOSEPH J 
el ‘ ‘ 
\ \\ ‘ ‘ 
MCINTYRE, FREDERICK W., JR 
\\ 
MC NALLY, ROBERT J 
Vi \\ ‘ ‘ M 


MILLER, ALLAN F. 


MONTAGNA, LEO J 


PIONEER VALLEY, PITTSBURGH 


MORRIS, JOHN kh SCOTT, ©. REN 


( ‘ 
MURPHY, THOMAS J SHEETEL, MILTON S 


M \ \\ t ‘ M 
NICHOLS, ANTHONY SILBERBERG, MELVIN 
Ce \ \ , M 
M SPACCTAPOLL AMERICO P 
er. M 
OLSON, WILLIAM 
PO STADTHERR, NICHOLAS G 
Ml 
SUPNIK, ROSS H 
M \ 
M 
PARIS, WALTER R PHOMAS, ARTHUR W 
PATRINELLI, HARRY 
\ M CTHOMPSON, JOHN G 
PAYNE, ROY R., JR A 
Bake ( THOMSON, RICHARD 
PETHYBRIDGE, DONALD 1 
( WAGNER, N. H., 
PICKERING, GEORGE I WEAVER, ALFRED G 
ROBBINS, WILLIAM G WEEKS, WILMOT I 
Pre M & 1) 
ROL GEMONT, LOUIS ‘ M 
‘ \\ ‘ M WINTERER, GEORGE D 
RUDERMAN, EDWARD M \ e., Leor ‘ M 
A er \ M Membershi in P 
liembershi in Pr 
RUDERMAN, THEODORE H ocess 
CORLISS, WAYNI 
RUTLEDGE, JAMES I M 
Leor LACHAPELLE, RAYMOND 
SCHREITER, FRED R 
R M M 
OFFICERS FARROW, JOHN G 
| TY ! 
‘ Mor 
President FISHER, JOSEPH R 
GOETZ, DANIEL A Min \ es 
e I \ | hs. P 
FITZGERALD, WILLIAM J 
‘ ey. | 
View Pracident GODEREY, GEORGE J 
LEONARD GORTZ, CHARLES R 
HARTUNG, HAROLD 
PARKS, JOHN Box 6b, 
HEIMENREICH, FRANK W 
G6. 
Treasurer CHRIS R 
PARKER, MITCHELL 1 
‘ 
National Direct 
SCHMITT, JOSEPH B HOLMES, WALTER D 
ee R | ‘ 
\ ‘ \\ ‘ 
MEMBERS HORNICKEL, ROBERT R 
ACHORN, GEORGE S \ve | h. I 
| Cor HOLSTON, JOHN ¢ 
ANDERSON, GEORGE ¢ HUNTER, LELAND R 
‘ ee! ‘ ‘ 
BAKER, MORTON H M | 
4) ‘ | KITESSLING, GEORGE ¢ 
BLACK, RICHARD G 
BOURNE, M. G.. JR KLINE, SAMUEL ™M 
+ 
BUCHOFF, LEONARD S KREISER, ©. 
CIRATA, METRO | | | | 
‘ R) LE MOINE, DONALD 1 
COLEMAN, GEORGE H M Gile \ 
LOBER, RUSSELL I 
CORWIN, JOHN 
I 
CRAIG, WALTER R VACDONALD., ROGER 
CULLINANE, WILLIAM P. MAC LENNAN, DUNCAN J 
DETWILER, FE. B MARINO, JOSEPH A 
VAKKS, I 
DUERR, SAMUEL A., JR 
Paper I MCCLURE, JAMES Q. A 
DUMAS, E. F. 
i 
DIPLER, PAUL MCGINNIS, JOHN G 
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farturer Diu Pont bd Pune fitanium dw le piqment to add brightness ind opacity ... te pe 
Ee uPont Pigments add b ili 
g eauty...practicality...versatility 


NATURE’S COLORS ARE RIVALED BY DU PONT PIGMENTS 


ost of nature’s brilliant colors can be dupli- 
M cated. But, in plastics, the working proper- 
ties and processing characteristics of pigment col- 
ors are also extremely important. And so is per- 
formance. Because Du Pont Pigments offer plastic 
manufacturers a combination of these properties, 
they are widely accepted for use in plastic and 
rubber applications. 

Consider Du Pont “‘Monastral’”’ Greens and 
Blues, for example. These pigments offer superior 
resistance to crocking and migration in all shades. 
In addition, they are the most lightfast and chemi 
cal-resistant of all organic pigments—they also 
have outstanding resistance to heat. “‘Watchung” 
Reds also have outstanding resistance to migra- 
tion, heat and crocking. 

But that’s just part of the story. The pigments 
you use must disperse easily 
ease in processing and dependable performance 
in finished products. 

Call on your Du Pont Pigments representative 
to assist you in your pigmenting problems. Du Pont 
has an extensive background of technical experi- 
ence in the plastic and rubber fields. EF. 1. du Pont 
de Nemours & Co. (Inc.), Pigments Department, 
Wilmington 98, Delaware. 


These high-quality Du Pont Pigments will give you 
the colors and properties you require. 


Green-Gold 
— Durable Organic Yellow 


Chrome Yellows 
Shading Yellow 
MONASTRAL Blues and Greens Titanium Dioxide 
“Ramapo” Blues and Greens Benzidine Yellow 


Molybdate Oranges “Watchung” Reds 


to fine products everywhere 


assure you of 


Frequent checks confirm the high batch-to-batch color 
uniformity and dispersion characteristics of Du Pont Pig 


ments Here a pre production san ple of vinyl sheeting 
containing 0.1 *Monastral’’ Blue B and 1.0 
““Ti-Pure” titanium dioxide, is compared with a specifica 


tion color standard. Du Pont **Monastral’’ Pigments are 
widely used in many plastics products requiring top 
resistance to light, heat and migration 
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BETTER TH!NGS FOR BETTER LIVING... THR >H CHEMISTRY 


» 
r 
| 
> } Beet 
> 
| | | | 


‘ 


PITTSBURGH, QUEBEC 
VEYER, CHARLES F. 
MILLER, BRUCE M 
MORELAND, BEN A, 


OBERLE, HENRY J 


Pith, JOSEPH G., IR 
P 
M 
PORTER, GEORGE B 
WILBERT J. 
Pitt 
KORBEETSON, SEYMOUR M, 
SAMPSON, RONALD N. 
| } 
SC HRORDER, WESLEY D. 
‘ e & Chen ( 
Pit 
SEILER, WILLIAM 
M I’ 
SHANTA, CHARLES 
\ MceKees R 
SKINNER, HARVEY G. 
( Ir 
Ge e, I e, P 
<NYDER, CHARLES J. 
! Chen 1) 
Pittst 
SOLLENBERGER, GEORGE H. 
| Ir 
‘ tld Pittsburgh, P 
SPRCHT, EDWARD A, 
n Ra merset, P 
SQUIRES, W. KENNETH 
| t I 
Ve I’ 
STACKHOUSE, DONALD F. 
\ } e Eleetrie ¢ 
} 
| 
President 
DEWAR, C.K 
Vice-President 
POWERS, L. JACh 
a) ee} | loets ¢ Ltd 
Mor Quelhes 
Secretary 
MAC LAINE, IAN A, 
nO th & Linoleun 
he t } 
\ Quet ( d 


Treasurer 
MINEAU, MARCEI 


M ‘ Quebec, nad 


National Director 


RONNETT, JOHN 
M Canada, Ltd 


M ‘ () ‘ Canad 


MEMBERS 


AIKMAN, STUART 


\urent, Quebec, ¢ 
ARCOLETTE, LEONARD 
M 
{ (J ‘ ‘ cin 
BALL, OLIVER G. 


BATA, GEORGE I 


CHARLES 

e, M 
BRENCHLEY, J. A 

i ( ‘ ‘ \ 


CAMERON, JAMES I 


( ( eve A 


BRICKER, NEIL J. 
Duteh R 


STUVER, CHESTER F. 


Ie Pittsburgh 29, P 


PHEODORE, MICHAEI 
Mine fety Appliance 


N. Braddos St., Pittsburgh § 
PHRASH, DAVID J. 
ht Ave Somerset, Pa 
POORER, kK. O. 
¢ Woodmont St.. Pittsburch. P 
PRESS, JOHN J. 
‘ Ine ( I) 
M I’ 
RBACH, HERMAN G. 
Westing! ise Elec, ¢ Sectior 
t Pittsburgh, P 
VOGAN, THOMAS W. 
Westir e Ele« I ~ect 
I Pittsburgh, P 
VONDRACER, CHARLES H. 
We nut ise Eleectrie Cort 
f Er neering, K-90 
id Ave East Pittst 
Voss, DONALD J. 
WARD, ANDREW Y. 
WOLFORD, EDWIN Y. 
( Tri 
WORSTELL, MELVIN L. 
North Atlant , Che ‘ P 
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tidwe Rd., Be er, P 
FARMER, WILLIAM A. 
United State teel Cory 
I 
aR. 


Bivd., Pittsburgh 


m Pent 
SHERWIN, WILLIAS 
Pie nt H 


QUEBEC 


CHAPMAN, JOMN M. 
linn Titanium Piyments Ltd 
Var ‘ british ¢ imb Car 
CHAPUT, ARMAND J. 
M to Canad Ltd 


Quebec, Canad 


\ ‘ ‘ 
(CHARLTON, JOHN R. 


Mont re West, Quebee, Canad 
CLOUT, E. A. 

( lian Re & Chemi« s Ltd 

West Montre Quebec, Canad 
COLGHLAN, IAN L. 

Des Neives Rd Ant. 1 


M 


ntre i) ‘ 
DAVIDSON, KENNETH G, 


M tre 11, Quehec, Canad 
WILLIAM 

Western Pattern Works In 

17 ¥ 

Montre Quebec, Canad: 
FINKEL, HENRY 

Henry Finkel ¢ 

i Greene Ave 
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GRE ENHOOD, HENRY W 
The Bakelite Co. 
‘770 Leonis Blvd., Los Ar 8, Calif 
G RIMBE RG, HERBERT P. 
1643 S. 19th St., Santa Monica, Calif 
HAC KER, HY 
1617 S. Sherburne Dr., 
Los Angeles 35, Cailf 
HANSEN, OTTO 
Olympic Plastics Co., In: 
W. Je Blvd., 
reles 16, Calif. 
HARRIS, ZAC HARY N. 
308 S. Marie Ave., Redondo Beach, 
HART, ROBE RT A., JR. 
Dow ng Corp. 
3033 Mission Rd., Alhambra, Calif 
HASL ER, ICTOR E 
American 
2300 S. Eastern Ave., Los Angeles 22, Ca 
HASTINGS, NORRY M. 


139 Via De LaPaz, Pacific Plaisades, Calif 


HAI PRICH, VICTOR 
tesin Industries 
Santa Barbara, Calif 
HE ROBERT W. 
6003 Marloma Dr., tolling Hills, Calif 
HESS, WIL LIAM L. 
* Pipe & Tube Corp 
224 | S “Mil Ipas St., Santa Barbara, Calif 
ARL L. 
Ipha Los Angeles 32, Calif 
HIRSC TRWIN | 
16 Beverly Pi Beverly Hills, Cal 
HOUG H, RIC HARD a 
( ‘elanese Corp. of America 
3460 Wilshire Blvd., Los Angeles 5, Calif 
HOWARD, H AROLD 
842 N. Ahern Dr., Puente, Calif 
HUGHES, ORSON G., JR. 


ate St., South G: . Calif 
HU ISMAN, EORGE R. 
4450 W. 62nd St., Los Angeles 42, Calif. 


HUNT, WILBER G. 
Taylor Fibre Co. 
P.O. Box 99, LaVerne, Calif 
HUSSEY, CARLYLE J. 
Koppers Company, Inc., Chemical Div. 
3450 Wilshire Blvd., Los Angeles 5, Calif 


INMAN, NORMAN W. 

Associated Plastics, Inc. 

312 E. 12th St., Los Angeles 1 », Calif 
JAMISON, WILLIAM C. 

166 W. 135th St., Hawthorne, Calif 
JOHNSON, EDWIN W., JR. 

1049 Chantilly Rd., Los Angeles 24, Calif 
KADLEC, WALTER 

E. I dt iPont deNemours & Co., Inc. 

2930 E. 44th St., Los Angeles 58, Calif 
KARAS, FELIX ¢ 

1047 Kagawa St. Pacific Palisa 
IRVING 

1602 Pattiz Ave., Long Beach 15, Calif 
KAU FMAN, STEPHEN M. 

; ; Ranc hito Ave., Van Nuys, Calif 

KE HOE, HAROLD E, 


Fellows Ge ar Shaper Co 


les, Calif 


6214 W. Manchester, Los Anweles 45, Calif 


KELLER, LEON B. 


5140 W. Marloma Dr., Rolling Hills, Calif. 


KELLEY, JOHN F. 
20735 Devonshire Blvd., Chatsworth, Calif 
KELLNER, WILLIAM L. 
Ni at al Lead Co. 
311 3 E. 26th St., Los Angeles 23, Calif 
KEMP F, JOHN N. 
Furane Plastics, Inc 
4516 Brazil St., Los Angeles 39, Calif 
KEYSON, RONALD B. 
18650 Malden St., Northridge, Calif 
KIRBY, HERBERT R. 
Ki rb J — istries 
neent, Azusa, Calif 
KL EMTNER: WILLIAM 
Plastic Process Co. 
10400 Aviation Blvd., Los Angeles, Calif 
KLINGER, RUBIN 
Molders Service Co. 
8929 Ellis Ave., Los Angeles 34, Calif 
KLUGMAN, EDMOND 
455 S. Oakhurst Dr., Beverly Hills, Ca 
KOGAN, LEO 
Ryko Products, Inc 
814-24 San Fernando Rd., 
Los Angeles 65, Calif. 
KOTKIN, HAROLD B. 
Plastic Process Co. 
11200 Hindry Ave., Los Anweles 45, Ca 
LABBEE, GEORGE M. 
304 Sinclair Ave., Apt. 1, Glendale, Calif 
LANDRY, RAOUL J. 
200A Fowler St., China Lake, Calif 


LASHER, EDWARD A. 
2801 Lynwood aes Lynwood, Calif 
LATH. AM, M. ELBE 
3680 Alder La., Pe asadena, Calif 
LATHRU M, HENRY H. 
| Plast ce Mold 
51 ‘1 F ireston e Pl., South Gate, Calif 
LAYMAN, 
3 E. Leslie Dr., San Gabriel, Calif 
tah St., La Canada, Calif 
LOE WE NTHAL, LEON A. 
1217A N. Crescent Hts. Blvd., 
Los Angeles 46, Calif. 
LUCAS, GLENN E. 
The Firestone Tire & Rubber Co 
Firestone Blvd., Los Angeles 54, Calif 
Lt FKIN, Cc HANC EY F. 
Owens-Corning Fiberglas Corp. 
3445 W. 8th St., Los Angeles 5, Calif 
LUNDBERG, WILLARD 
5930 Garth Ave., Los Angeles 56, Calif 
LUSKIN, 
6666 E. Washington Blvd 
Leos es 22. alif. 
LUTZ, JOHN C 
1501 Casa Loma, Apt. 
LYONS, JOSEPH H. 
Flexfirm Products 
2300 N. Chico, E] Monte, Calif 
Gaylord Plastics 
1643 S. 19th , Santa Monica, Calif 
MAINE, DE WITT Cc 
Ella; abber Co., Inc. 


. Bakersfield, lif 


2 12th S Los Angeles 21, Cal 
iow AR D Ss. 
1: 4 W. Cubbon St., Santa Ana, Calif. 
MAL +4 wy EDWARD J., JR. 
Sargent Ave., Whittier, Calif 
MARSHALL, ANDREW 
cce Produ ets Co, 
)25 W. Arbor Vitae, Ingelwood, Calif. 
MARTEL, RICHARD A. 
18722 Bonham Ave., Gardena, Calif 
MAR X, ERK H 
Ma rpl ex Co 
P.O. Box aT, 348 Washington St 
El Seg indo, Calif. 
MAXSON, ORWIN G. 
Dow ¢ them cal Co 
900 Wi ire Blvd., Los Angeles 17, Calif 
MAYER, HANS 
330 California Ave., Santa Monica, Calif 
MC DONALD, DALE 
1203 Stichman St., Puente, Calif 
MC G LONE, WILL IAM R. 
Hughes Aircraft Co., Bldg. 116, Room 502 
5 loren ce at Teale, Culver ( ity, Calif 
ID 
3 . Louise, Glendale 7, Calif. 
MC KINNEY, EDWIN J. 
15372 Fernvi iew St., Whittier, Cal 
MC LEAN, GEORGE K. 
v. Ss. Pol ymeric Chemicals, Inc 
Dyer Rd., Santa Ana, Calif 
METCALF. EMERSON D. 
n Indu strie 
989, Santa Barbara, Calif. 
MEY ER, HERBE 
i Dr., Pasadena 2, Calif 
MIC HEL! MAL FRED J. 
732 M: adison St., Long Beach 10, Calif. 
MIL L ER, CHARLES M. 
Plasti-Mold Tool & Die 
Ine W. Hyde ark Bivd 
riewood : 
MIL L ER, THOMAS Ww. 
1610 F d W. Covina, Calif 
MOL LTON, M. sc OTT 
207 La Marina, Santa Barbara, Calif. 
NICHOLS, GAYL ORD E. 
1680 Vi ne St., Hollywood 28, Calif 
NICHOLSON, NICK A. 
3847 Ruthlan St., Hawthorne, Calif 
NIELSEN, PAUL O. 
Shell Chemical Corp. 
1008 W. Sixth St., Los Angeles 54, Calif. 
NORRIS, FRANK C. 
P.O. Box 49, Sun Valley Calif. 
OL SAMUEL 8S. 
Zenith Plastics Co. 
P.O. Box 91, Gardena, Calif 
ORD, HAROLD V 
14056 Rockenbach St.. Baldwin Park, Calif. 
PATRICK, LOREN A, 
F. J. Stokes Machine Co. 
Room 313, 15 N. Euclid Ave., 
Pasadena 1, Calif. 
PEARCE, WOODROW w. 
911 Airway St., Glendale, Calif 
PEASLEY, W. KENNETH 
Engineering Plastics Co. 
45 E. Walnut St., Pasadena, Calif 
PEAT, ROY L. 
Peat Manufacturing Corp. 
10700 Firestone, Norwalk, Calif. 
PHILIPSON, JOSEPH 
1485 Old House Rd., Pasadena 8, Calif 
PLUM, MYRON W. 
Modern Plastic Co 
4641 Pacific Blvd., Los Angeles 58, Calif 
PLUMMER, JOHN C. 
LeBec Chemical Corp. 
14066 S. Garfield, Paramount, Calif 
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POSEY, THOMAS Je 
N tior al V car ! 
G arfield Ave 

POTOCZRY, JOSEPH B. 
Aarbee Plast 

4 W. Jeff lve 

Los Angeles 16, Calif 

PRESTON, MARK DPD. 

Faratron 
1447 Ur n Pacific Ave 


Calif 


Los 
PRICE, FLOYD 

W Voit Ru er Co 

1600 25th St. Los Ang 
PRIDE Al DON 


P RIOR, JAMES 


Garde: Calif 


PUTSEY, HAROLD B. 


vera 


602 Calle de Arboles, Redor 


RAE, ELMER 


tern ( 


Bivd., Los A 
RAINVILLE, ARTHUR D. 


1420 S. Garfield, Alhambr 


Ray Products Co 


» 
RAY MOND, KENNETH Ww. 
Elect 

P Box 631 naheim 
REED, WILLIAM Mi. 


"AR Los 
wood Ave., Lor 
RHODES, ILL 1AM Ss. 


1 


REYNALES, 


RIC HARDS, PERC ‘A. 
Kerr Industrie 
105 W r Ave., B 


RIGGS, RAL P 


KOME, DAVID. 
Olymi c Plastie Co., Ir 
215 E. W 
Los Ang if 


HIMMEL, MIL TON 


106 ( 
HNE IDE R, JOSE P 
13 Orangethorpe Rd., 
SCHNE R, ROBI T 
( ver Way 
SCHNORR., wi LIAM . 
1424 5 nit 
s( HOL LE ROBE RT 
15 N. Westwood 
st INER, EDW ARD 
lay Rubber Co 
E Twelfth st 
Los Angeles 
SCI ATHAN ¥. 
09 Ty 
SEGAL, 
840 S Hobart 3ivd., Los 
JOHN A, 
af d iP ynt deNem 


KE. 44th St., Los Ang 


SILBE RKRAUS, SAM 

1249 Redondo Blvd., L« 
SILVERSHE R, HERMAN 1. 

15011 Oxnard St., 
SINDARS, 

1458 W. Compton Blvd 
SLATE, JAMES M. 

152 Bedford Rd., Orange 
SPE¢ KTOR, LEON H. 


864 Bowcroft, Los Anwe 


HARVEY G. 
480 ileda Dr., La M 
SPILLMAN, KENNETH Ww. 
Kimberly Corp. 
8520 Warner Dr., Culver 
SPRI NG, — G. 
3 an Park, Venice 
ST AHMANN. JOHN A. 
Gladding McBe n & C 


Los / reles 39, Calif. 
ST Y, JOHN G. 
ed P| stics Co 
6986 Band ni Blvd , Los 
STEINER, FRANK A, 
Paper Mate Mfz. ¢ 
8790 Hays St., Culver ¢ 


OFFICERS 


President 
pt E. 


way Rd 


Tole 
Vice-President 


GOGEL, A. J. 
6509 Anthony Wayne Pk 
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STEINMAD, ROBERT 

ur Chemi ul Cort 

E. Olive St., ¢ de 
STRING FIELD, RAYMOND RB. 


22 No rm ne ie. Ave., 
STUKALOFF, “LESTER C. 
R Ay 

SWAR TZ, wil PRED. R. 


vd., Los Anveles 42, Ca 

TAIT, “GUY 

Via Altamira, Montebello, Calif 
rALLMAN, LOUIS E. 


The Dow Chemical Cx 


rASH, SAM 
Hollywo od y Studic 
rHOMPSON, BARTON H. 
Dura Flex ¢ 
es Ave 
Los Angeles 24, Calif 


THURMOND, CHARLES D 
Ri 


hfield Oil Ce rp. 
19 Crescent Ave Anaheim, ¢ 
rROESTER, FRED Ww. 
M W. Ke ge C 
W.. 6th St Angeles 14, C 
TULLGREN, HERBE Br A. 
‘ Fibe j 
Ishire Bivd.., Angeles, 
(SAB, MARTIN 
rp 
W FE] Blvd., Compton, ¢ 
VACCA, ANDRE W ~ 
9360 Stanwin Av Pacoima, ¢ 
VACCARELLO, RAY 
14701 Keswic Van Nuys, Calif 


VAN 


P.O Be x 869 
VARELA, ANDREW A. 
American Cyanamid Co 
00S. Ave., Los Angeles, 
WANCZI K, EDG AR A. 
Los Angeles, ¢ 


WATT, G sEORG E 


( Mesa. Calif 
Ww ATTS, "CHARLES 
> Rubber Co 
Twe fth St Ls Ar ( 
WEBER, 
) Calif 
WESTALL, ARD 
12662 Ohmer Ways Garden Grove 
WHEELER, WILI ARD Ww. JR. 
Owens bers Dp 


44 W. 8th St. Los At eles, ( 
WHITE, ERVEN 
‘0 
Harv rd Blvd I Angels \ 
WINDMAN, SAMI EL 
Windman Brothers 
$325 pane on Pacific Ave 
Los An es 23, Calif 
WOODSON, LESLIE A. 
f W Shamban & Co 
11617 W rson Bly 
f ilver City f 
Ww RIG HT, W AL TE R E. 
yppers Company, Inc 
450 Wi Bivd., Los Ans 
wrt KOFF, H. 
1601 S. Van Ness, Los Angels Calif 
YOUNG, A. C 


Barrett aes All ied Chemi 1 & Dye 
Miss Pasadena, Calif 
ZAEHRING, WILLIAM 
Electrical Products Cory; 
1100 N. Main St., Los Anyels ( 


ZEINER, 
14 Hyde Pk. Blvd., Inglewood ( 
Juena k, C 
ZIMMERMAN. CHARLES Cc. 
142 Ronda Vista Dr., 
Los Angeles 27, Calif 
ZOLA, JOHN C., 
2662 10th Ave., Arcadia, Calif 


in Process 
COURTNEY, J. PHILLIP 
F 


714 W. Olmpic Blvd., 
Los Calif 
FORD, JOHN 
8841 Orangewood Ave Anaheim, ( 


MC non ALD, LE ROY R. 
Anchor Plastic Molde 
3617 Hayden Ave., Culver City, 


TOLEDO 


Secretary 
BER, ELMER L. 
4162 Berwick Ave., oledo 12, 0 
Treasurer 


LOWERY, ROBERT E. 
183 Bodette, Toledo 13, O 


National Director 
BOWLIN, DONALD R. 


oO 4306 Asbury Dr., Toledo, O 


SOUTHERN CALIFORNIA, TOLEDO 


MEMBERS 


-RSON, WILLIAM R. 
‘ Ine 


rson Associates, 


W » St., Toledo 9, O 
RASILIUS, DONALD W. 
Ba N : ding & Too! Co 


West wood, Toledo 7, O 
BASILII s, OT TO J. 
ding & Tool Co 


7 N d Ave., Toledo i) 
BASILIUS, VERNON J. 
Basilius Grinding & Too! Co 
.. Westwood Ave., Toledo 0 


RELLG, ¢ HARLES M. 


Phillips Toledo, O 
BENNETT, GEOFFREY R. 
P sties, In 
rer Dr., Toledo 13, 0 
Bt EI AMP. KENNETH 
terlek rl 
e St., Fremont, O 


BERN NARD. AME SL. 


Bet 


th rman St Toledo 10, 0 
BROER. WILLIAM F. » 
Plastic Parts Cory 


2425 Ryan Rd., Ma umee, © 
CANNER, LEON ARD E, 
“he nders 
rham St Toled 


( LARK, "ROL AND 
Pe 


erless Mo ided Plastics, Inc 
Poled 
CORDIER. DAVID E. 
2618 Brookford Dr., Toledo, © 
CZEBATUL, 
Maher a i) 
DAVENPORT ROBE RT A. 
6129 Glasgow, a, O 
DE BROCK, ROBERT F. 
Owens-I las (tr 


14th & Adam: + Toledo, O 
DEHAN, EDWARD 

Peerless Molded Plast 

101 Hamilton St.. Toled 


WILLIAM P. 
B »R 
DIMMER, CHARLES 


018 Parkside Blvd Toledo, 0 
Dt KES, PAUI 
10 Island 9.0 
FILLMORE, WILLIAM 
3 Edinborough Toledo 6, 0 


Gol DE N, HAROLD R. 
‘arnsworth Rd., Waterville, O 
GORDON, THEODORE H. 
8008 Drummond, Toledo, O 
GOULD, WILLIAM S. 
1109 Shelly S Maumee, © 
GREGOR, JOHN R. 
Ster! ng Grinding Whee! 0 
P.O. Box 801, Tiffin, O 
G T, Gl NTHER H. 
Penn Rd., Toledo 
HALL, w. 
{1 Anderson Ave., Ann Arlx Mict 
HART, JAMES R. 
3156 Byrne Rd., Toledo 14, 0 
HAR hel F, RUDOLPH 
Ho Eng neering 
14 rr S Toledo { 
HOFMANN, We E. 
608 Winthrop St., Toledo 10, O 
HYLAND, JAMES W., JR. 
614 Corey St Maumee ) 
JEX, HORATIO N. 
Barrett Div., Allied Chen 
829 Glendale Ave., Toledo 14, 0 
CONRAD 
Far Hills, Toledo 12, 0 
JOHNSTON, GEORGE A. 
ackman Rd., Toledo 10, O 
KASSAY, ANDREW W. 
Allied Chem 


arre tt Div & Dye ¢ 
112 Sylvan Ave., Toledo 6, O 
KE OWN, ARTHI R B. 
Wilson Plastics, Inc. 
1531 Milan Rd., Sandusky, O 
KOHLER, ERIK 
kK & M Ma hine Co 
£.40 Rellev Rd.. Toledo 6. O 
KRAME R, WILLIAM 
kK & M chine Co 
Re Rd., Toledo, O 
I ARIMORE, JOHN R. 


Barret . Allied Chem. & Dye ( 
Res. & res h eervice 
2829 Glendale Ave., T 14,0 


MAC ARTHUR, HAMII TON. E. 
Conform ing 
I » Fs ies Bldg., Toledo, O 
MATTIMOE, P. T. 
Tech. Div., Libbey-Owens-Ford Glass Co 
1701 E. Broadway, Toledo 0 
MINNICK, GERAI D D- 
Conforming Ma 


3010 118th St Toled: 11, 0 
MOYL AN, JAMES J. 
irroughs St., Toledo 14, O 
NAZAR, A. R. 
The Nazar Rubber Co 
2727 Avondale Ave., Toledo 7, O 


PHILLIPS, LEWIS L. 
vhs umpion Molded Plastics, Inc 
821 N. Portland, Bryan, O 
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POLEDO, UPPER MIDWES'1 


PIOCH, HERB. W. 
The Re ble Tool & M 


l 1-16 Dorr t.. Toled 0 
PURDUE, 
Owen & Ower 
Nic Bld Toledo 4, O 
ROS NBI RG I B. 
R.R. #1, Maumee, O 
RY AN, JOSEP 
Libbey-Owens-Ford Glass Ce 


iy, 
SANTI Li, THOMAS 
Owe 


Ov Co., Ce 

14th & Ad ms I ledo, O 
SERRICK, KR. L. 

“10 
SKI TCH, WILLIAM IR. 
ni on Dr loledo, O 

Pee Molded Plast Ir 

101 Hamilton, Toledo 2, O 
SMITH, ALEX 

Molde: i} t I 


10 t., Toledo 1, O 
SMITH, ROBI RT M. 
Owe I bis Gla Co 

00 Westwood Ave., Toledo 1, O 


SP LDING, = GE NE 
Se oledo 12, O 


SWARTZBAUGH, PEPER 


R 
rOMASZEWSKI, ALFRED 
G do, O 
w AG NE R, RON AL D E. 
eer le Molde di t Inc 
101 Hamilton Toledo 2, O 
WASHING. RAY R. 
N d Ave Toledo 7, O 
WELCH, GERALD J. 
heltenham, T do, O 
WILSON, HOW ARD F, 
W ~ nP Ne York 
1531 M Sandusky, O 
WITT. HARLES L. 
Re oe Toledo 13, O 
NG, P Al 
Map ne 
) Glenw = Rd., N poleon, O 
ZOLMAN, G. R. 
Tech Div., Lil Ford Gl 


Memberships in Process 


SONCRANT, DONALD T. 
Modern Pattern & Plastics 
2113 Canton Ave., Toledo Oo 


UPPER MIDWEST 


OFFICERS 


President 
BECKER, PAUL 


tox 32611, Excelsior, Minn 


Vice-President 
KIRBY, SSELL B., JR. 
ist Ave White Bear Lak« , Mint 
Secretary 
BOLSTAD, ESTHER 
8857 Brookview Dr., Minnea; 16, M 
Treasurer 


PLATT, CORT G, 


04 Beard Ave., S., Minne 0, Minr 


National Director 
FORMO, L.. 


nneal ywell Re ut ( 


2753 Fourth , Minne ) M 


MEMBERS 


ANDERSEN, JAMES M. 
44( Columbus Ave., 
M 7, Minn 
ANDES, RALPH 
tem on Rand I 
Ur t. Paul 16, 


1 
\UGER, WTRAND Y. 
W ridge St., St. 1 1%, Minr 


BAIRD, JOHN B. 
N 


BEZAT, ALEXANDER B. 
u44 mont Ave., 
Mir 19, Mir 
BL ACKWELL, ©. SHANNON 


l 


BL OMSTRAND, JOHN . 


Crest Ex rineering 
Seventh nneapolis 1 Minr 
BOLSTAD, LUTHE! 
reokview Dr., Minneapolis 1¢ Minr 
BONIN, ARNOLD V. 
Co 
Ha et Ave., Minneay Mint 


BOOKER, i. 
Fe ker & Wall stad 


> Graham Ave Minr 6, M 
BRE KKE, DONALD C, 
Minnesota lastics Corp 
45 Ma ind Ave i St. Paul 3, Minn 
BROOKS, WIL L. I Ww. 
1839 Carl $ . Pa , Minr 


BROWN, FRANC Is 
Minnesota Mining & Mfg. ¢ 


367 Grove St., Benz Bld 
St > finn 
BROWN, OM AR D. 
3 E. Hoyt Ave., St. Paul 17, Minr 
BL RKE, ROBERT E. 
nneapolis Honeywell! Re r 


} Fourth Ave., S., Minneapo 8, Mir 


BURY, PAUL A. 
Fiberite Corp. 
516 W. 4th St., Winona, M 
BUSH, ARTHUR E. 
Premier Plastic Mfg. ( 
6812 W. Lake St., Minneapolis, Minn 


Righty six 


Bl ZIC J. 


Prods Ce 
P: M 
CHAMBERS, ‘DWIG 
Cedar Engineeriny in 
6 W Minneapolis 16, Minr 


CL ARKE, ROBERT C. 
R Excelsior, Minn 
COLSON, vit rok H. 
Minnesota M ng & Mfc. Ce 


9 Paul 6, Minr 
CONNER, (GENE A. 
Dow ¢ ‘hem ( 


DARR, HAROLD w. 
> E, 22nd St., Minneapolis 4, Minn. 
DAVID, JOHN 
t te Cor Dp 
6 W ith St Winona, Minr 
ERICKSON, LAWRENCE E. 


Rainbow Plastics Products Co. 

6012 Wayzata Blvd., Minneapolis 16, Mir 
ERICKSON, R. KENNETH 

Plastic Products ¢ 

Wayzata Blvd 

Mir 16, Minn 
EVERLING, WILLIAM w. 

FELT, “PAUL Ww. 

nne Honeywell Reg tor ¢ 

Ave., S., Minneapolis &, Minr 

FING CH. »B., JR. 

Ar er Ds els Midland Co, 

( ! rs B Minnea M 
PREYERM TH, JAMES 

thwe l s, Ine 
KE. Pl t., St. Paul 13, Min: 

FULLER, FRANK’ 

846 5 tA t. Paul 5, Mir 
GOI DRI kK. HARD M. 

M M ns & Mfr. Co 

2301 Huds 2d Paul, Mint 


HADL AND, RICHARD A. 
Corp 

231 N. LaSalle St., Chicago 1 

HADL EY FRANK E. 
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Ce \mer 


N t., Chicago I! 
HANCOW DAVID 
h ppewa Ss s, Inc 
im bia St., Chipne i 
HANKS, SSHALI 
ker & Wa t 
rham A 4 6, M 
HANSON. VIC TOR E. 
s Heat Regulator C« 
uurth Ave., S., Minneapolis, } 
HARR IS, "FRANK 
Nc ar dus strie 


HARRIS, R AY i. 
North Star In du ries, Inc 
1900 Second > S Hopth 

HERMAN, PHILIP B. 

Mo Ri z Cory 


Minneay 18, Minn, 
HORN, GE w. 
Sth nr 
HULTGREN, OKVILLE 
me w Pl: Pr s Co 


W 
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Ave., Minneapolis 3, Minr 
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SCHILLING, PAUL K. 
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SJOLANDER, JOHN R. 


M 
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Alphabetical Roster of the Membership 


Key To Section Listings 


BW Baltimore Washington 
BI Binghamton 

BUF Buffalo 

Cl Central Indiana 

CO Central Ohio 

CHI Chicago 

CA Cleveland-Akron 

Ci Connecticut 


DET Detroit 
ENE Eastern New England 


GG Golden Gate 
AC Kansas City 
KI Kentuckiana 
Miami Valley 


MIL Milwaukee 
NWK —Newark 


NY ~New York 
NS Non Section 
NI Northern Indiana 


ONT —Ontario 

OSA Osaka 

PNW Pacific Northwest 

PH Philadelphia 

-Pioneer Valley 

PI Pittsburgh 

QUE —Quebec 

RSM Rhode Island & South- 


RO -Rochester 

RM Rocky Mountain 
SL —St. Louis 

SEO Southeastern Ohio 
SC -Southern California 
SS Southern Section 
S1 —South Texas 

TO -Toledo 


UMW —Upper Midwest 
WNE —Western New England 


NWP —Northwest Pennsylvania 


eastern Massachusetts 
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Aaron, M. L.—DET 

Abbott, Lyle S.—CHI 
Abeledo, Carlos A.—NS 
Abeles, Robert A.—ENE 
Aber, William—ONT 

A bisch, L. J.—RSM 
Abrahams, Walter H.—WNE 
Achhammer, Bernard G.—RBW 
Achorn, George S.—PI 


Ackerly, Thomas NY 
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Albert, John R.—KC 
Albertoni, Charles F.—CA 
Albitz, Richard S—NWP 
Alden, Raymond M.—CHI 
Alderman, George P.—WNE 
Aldrich, Harold L.—NWK 
Aleman, Jose—BW 

Alesi, A. L—BW 

Alesi, John A.—SC 
Alexander, Claude P.—ST 
Alexander, E. —SS 
Alexander, Paul—CHI 
Alfers, John B.—BW 
Aliberti, Alvino—WNE 
Alico, John— NY 

Allan, Arthur A., Jr.—ONT 
Allard, Frederic P.—PH 
Allard, H. Martin—PV 
Allard, Joseph R.—RSM 
Allen, B. L—MV 

Allen, David B.—CHI 

Allen, Harry W.—SI 

Allen, Ivey, Jr.—NWK 
Allen, Kenneth R.—SL 
Allen, Louis B.—PH 

Allen, R. D—NWP 

Allen, Richard L.—MIL 
Alley, Lewis F.—KC 

Allick, Harold D.—ENE 
Alonzo, William—ENE 
Altemeier, E. Phillip—MIL 
Ambicki, Walter—ONT 
Ambrose, J. B—NWkK 
Ameel, Donald F.—DET 
\mmondson, Clayton J.—CHI 
Amo, Ivan J.—NWK 

Amos, Dale—CI 

Amrine, Leclare H.—CHI 
Amrine, Roscoe S.—CHI 
Amster, H. J—RSM 

Anand, Satish C.—NS 
Andersen, James M.—UMW 
Anderson, Archie C.—MIL 
Anderson, Clarence T.—WNE 
Anderson, Dwight M.—N WP 
Anderson, E. L.—CHI 
Anderson, George C.—PI 
Anderson, George C.—CHI 
Anderson, Helmar G.—WNE 
Anderson, Hugold, Jr—RSM 
Anderson, John E.—CI 
Anderson, Lloyd Wm.—CHI 
Anderson, M. Douglas—N WK 
Anderson, Thomas F.—PH 
Anderson, Thomas 0.—BW 
Anderson, Wayne F.—CA 
Anderson, William R.—TO 


Andersson, Paul G.—NS 
Andes, Ralph V.—UMW 
Andre, Richard I.—CHI 
Andreola, A. V.—PH 
Andress, Philip M.—PH 
Andrews, Charles L., III—RSM 
Andrews, Harold K.—CT 
Andrews, James F.—NI 
Anfinsen, Ralph M.—CHI 
Angelini, Dominic—RO 
Angelini, Roger M.—PV 
Angell, Charles H.—CHI 
Angelo, Raymond W.—NY 
Angle, George L.—SC 
Anspon, Harry D.—PH 
Anton, Stanley JA—NWkK 
Anzalone, Arthur B.—CA 
Appeltofft, Wilhelm A. C.—ENFE 
Aquino, John J., Jr.—PV 
Arant, Narvelle—GG 
Arbogast, Jacob A.— MIL 
Archer, George P.—CA 
Arcouette, Leonard—QUE 
Aries, Robert S.—NY 
Ariss, Marshall—ONT 
Arliss, Charles—N Y 
Armirotto, Peter, Jr.—RSM 
Armstrong, C. W.—NI 
Arnoff, Phillip J—CA 
Arnold, C. R—UMW 
Arnold, Robert S. L.—PH 
Arnstein, Ernest—N WK 
Arpin, J. William—BI 
Arthur, Marion A.—ST 
Arveson, M. H.—CHI 
Ashbaugh, B. D.—CHI 
Ashton, J. J—NY 

Asker, Richard C.—WNE 
Askew, Richard G.—-SC 
Asmus, R. C.—NWP 

Athy, Lawrence F., Jr.—ST 
Atkinson, William C.—SC 
Atols, John N.—CHI 

Auble, George D.—CI 
Aubrey, John S.—SC 
Auffrey, J. Alphonse—PV 
Augat, William R., Jr.—Rs' 
Auger, Bertrand Y.—UMW 
August, John J—NWP 
Aull, A.—CHI 

Avery, U. Sherman, Sr.—CT 
Avignone, John D.—NY 
Avila, Francisco C.—NI 
Axel, AI—NY 

Axelrod, Maynard J.—ENE 
Azarian, Gregory J.—WNE 


Babbitt, Lewis E.—MV 
Baccash, Gibran—CHI 
Bachman, William N.—SL 
Bachner, Arthur J.—CHI 
Bachner, G. L.—CHI 
Backscheider, Frank A.—MV 
Backscheider, N. A.—MV 
Backscheider, R. N.—MV 
Backus, Alfred 
Bacon, Clare E.—CO 
Bacon, William G.—CHI 
Bacon, William G., Jr—NY 
Baczewski, Alexander—N Y 
Badonsky, John—CA 
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jaggott, Edmund W.—NY 
ahlke, Alfred F.—NWkK 
Bailey, Alfred F.—CT 
Bailey, Carroll F.—CHI 
ailey, Frank Z.—PV 

ailey, M. Colburn—WNFE 
iiley, W. R..—BW 

ailey, Walter H.—KI 
ailony, Madame Gordana—NS 
Bain, B. F.—MV 

sainbridge, Robert W.—PH 
sainton, George W., Jr.—WNE 
aird, John B.—UMW 

aker, Harry D., Jr.—SC 
iker, Herbert C.—SC 
aker, Morton H.—PI 

iker, Raymond L.—SEO 
alaski, William—-PN W 
aldanza, N. T.—NWkK 
aldridge, T. Bayard—PH 
aldwin, Allen JA—NWK 
aldwin, James G.—SC 
aldwin, Nelson C., Jr.—NWkK 
aldwin, Robert—NY 

all, John M.—CT 

all, Oliver G.—QUE 
allard, John B.—MIL 
Ballentine, Clarence k.—SS 
Balogh, John—BW 

Balogh, Stephen M.—CT 
Balter, Harvey M.- ae 
Bamberger, P—NY 
Bamberger, Gerald F. 
Banach, Herman S. NW kK 
Bancale, John A.—NY 
Bandlow Earl—KC 

Bangs, Howard T.—NWkK 
Barail, Louis C.—NY 
Barber, Robert W.—NWkK 
Barden, Leslie O.—PV 
Bardes, A. G.—MIL 
Bardwell, H. F.—RO 
Bareford, Robert H. NWkK 
sarker, Allan L.—NWK 
jarker, Kenneth T. WNE 
Barlow, Frederick R.—NY 
Barnes, Bailey H.—BW 
sarnet, F. Robert—-BW 
Barnett, Leroy T.—PH 
Barnett, Louis H—NS 
Jarnhiser, Jacques 1.—MV 
Baron, George 
Barradas, George W.—CT 
Barre, Wade E.—NWP 
Barrett, Fred S—ONT 
Barrett, Ralph E.—CA 
Barrett, Willis R—ENE 
Barrick, Paul L.—RM 
Barrier, Alvis L.—ST 
Barron, J. E.—MV 
Barrowman, Arthur H.—RSM 
Barry, James H., Jr.—PV 
Bart, Joseph—WNE 

Barta, Anton J.—MIL 
Bartholomee, Eugene T.—BW 
Bartlett, Robert C_—NWkK 
Bartosic, Albert J.—PH 
Baruch, Morris—RSM 
Bascom, C. Dean—RSM 
Basdekis, Charles H—WNE 
Basecu, Arthur—NY 
Basford, James W.—CO 
Basilius, Donald W.—TO 
Basilius, Otto J.—TO 
Basilius, Vernon J.—TO 
Bass, N. W.—CA 

Bass, Raymond—N 
Bassin, Jerome D.—NY 
Bastian, Edward W.—N \ 
Bata, George L.—QUE 
Batchelder, Carlton—GG 
Bates, / 
Bates, L. W.—NY 
Battaglin, Thomas E.—BI 
B ittersby, Robert B.—RO 
Batzer, Bryce M@.—NY 
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Baudin, Torsten—WN1 
Baum, Sidney J.—PV 
Baumgartl, George K.—NWkK 
Baumgartner, Richard A.—BU F 
Baumgartner, Richard S.—SI 
Baurmeister, Hanno—DET 
Bauschek, Norman W.—MII 
Bauspies, Ray C.—CHI 
Baxter, J. E.—MV 
Baxter, Robert—NY 
Bayes, Robert E.—DET 
Bazler, Seward M.—SEO 
Beach, E. M.—MIL 
Beach, John H.—RO 
Beacham, Charles EF Bl 
Beal, Carl L.—NY 
Beall, Ross L.—SS 
Bean, Denis P.—ONT 
Bean, Roy E.—RO 
Beasten, J. G.—PH 
Beatty, Gordon W.—ONT 
Beauchamp, Lyle L.—DET 
Beaudoin, Armand J.—CA 
Beaudry, Anthony P. 
Beaumont, John k.—E 
Beaver, Harold F.—D 
Bebee, Francis H.—N 
Beck, George, Sr. NW 
Beck, George NWk 
Beck, Hubert L.—CHI 
Beck, . John NWkK 
Beck, Murray J.—NY 
Beck, Ronald D.—DET 
Jecker, Augustus—RSM 
Becker, Hugo G., Jr.—DE1 
Becker, Paul C—UMW 
Becker, Wayne M.—SC 
Beckett, Brandt H.—C] 
Beckford, Basil E.—-CA 
Beckman, Charles F.—CH 
Beckwith, R. W.— ENE 
Beewar, R. A.—CHI 
Bedard, Albert O.—SC 
Bedard, Charles J., Sr.—RSM 
Bedics, Michael A.—N 
Jeekley, John S.—PH 
Beekley, Nathan S., Jr.—CA 
Beel, Paul—-NWK 
Been, Jerome L.—NWK 
Seene, Jones C., III—SS 
Begley, James J.— NY 
Behney, Dale F.—C 
Beique, Charles—QUE 
elden, Byron B.—M\ 
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Belk, Philip A.—PI 

Bell, Joseph F.—CHI 

sell, Richard M. NW kK 

Bellak, Jules PH 

Bellg, Charles M.— TO 

ellin, Fred—NY 

Bellinger, Thomas P.—C] 

Belmuth, Harold M.—NY 

Belrose, Albert L.—DET 

Belshaw, Albert—CA 

Bemus, Richard D., Jr.—M\ 

Benander, Clifford N.—RSM 

Bence h, Robert R. Sr 

Bendel, Herbert C. + 

Bender, Byron W.—C] 

Jenedict, Nelson E. I 

Benevento, Peter J.—-N 

Benford, Samuel M.—N 
N 


~ 


Benkoe, Erwin—NY 
Bennett, Albert J.—ON 
Bennett, Geoffrey R.—TO 
Bennett, Harry E.—CHI 
Bennett, Herbert L.— PI 
Bennett, Norman C.—( 
Jennett, Ronald—BU 
Bennett, Walter P.- 
Benoit, Joseph E. C" 
ent, John T.- RC ) 
Bentley, Arthur E. W.—ONT 
Bentley, Charles W.— WNE 
Bentov, Itzhak—PV 
Benzinger, James R.—BU] 


rger, 


Bergs einsson, Ingolfur 


seringer, C. J.—CHI 


sishop, Richard B. 
sishop, Thomas G. 
siskup, John—NWkK 
Bistline, Merrill B—NWkK 
Bitter, H. Calvin—WNE 
sitter, Jack T. F.—WN|] 
Bizon, WNE 


ks 
k 
slack 
slack, Peter B.- 
k 
ick, 


Berger, Fred A. CA 


Jergquist, Victor P—-NWK 


rk, Edmund C.—ENI] 
rke » Ralph N. NY 
*k 


Berlyn, Gerald E.—PV\ 
Bermas, Edward M.—N \ 
Be rnard, J imes | : TO 
sjernard, Maurice J.—Ss 
Berndt, Carl W BUF 


rnhard, Lewis A., 


sernhardt, Ernest ¢ PH 
Berry, Leland L.—NWI1 
Berry, Robert 
Berry, William S.—ON’ 


Bertolamy, Bertram J. NW kK 
let, | PH 
Bertucci, Vito—NWK 
Berutich, John M.—kK! 


Resse rman, J NW iN 
PNW 


Charles 0O.—DE' 


Beyer, riton E. 
Beyer, Thomas C.—N\ 


Bhide, R.—NS 
Bialy Mich; ie] 


Rich: rd W. M\ 


sickford, Kverett W WN] 
Bickford, Warre1 
Bigelow, John H.—ONT 

Bi iggers, W. E.—DET 


iggs, Howard 
] 


CA 


Biklen, Don ald W. NWK 


anin, Frank—N WK 


Billings, John K.—PH 
Bindman, Stanley—N\ 
Bingham, Oren R.—l’H 
Binkley, E.—ONT 
Birekhead, Taylor A BW 
sirdsall, Oscar—DE1 
irger, Jordan 
Birkmaier, Carl J.—NY 
Birmingham, Wm. J WN! 
Birney, Edward W.—-NWK 
Birzstein, Leo P—NWK 
Bischak, John EN] 
sishop, Hugh R.—N\ 


EN} 


, Johan—CHI 
*k, J M.., CHI 


, Richard 
Seymour—WN|! 
L—BU! 


luc kwe re . Shanno: UMW 
slackwell, L. D.—S1 
slackwell, Stanley—CH| 
slaine, Robert P.—CA 


ur, Donald H.—NWP 


ike, Raymond S.—NWk 

kely, Kenneth C, ONT] 

ikslee, Edward L.—CH|] 
n chard. Charles I WN] 


i 
slair, Richard R.—CA 
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BAGGOTT-BLANCHARD 
Berensten, Richard F.—EN] 
res, Charles N W iN 
Berg, Stanley—NWP 
CA 
P\ 
R iN 
= 
B 
Be 
Be 
Beshgetoor, Ray V.—PH 
Be K, as CHI 
Bezat, A nder G.— UMW fe 
| 
‘ : 
“ 
| 
: 
| 
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BLANCK-BUTHMANN 


Blanck, Andrew R.—NWkK 
Blatter, D. V NWK 
Blau, Benjamin—RSM 
Blauvelt, Fowler—BUF 
Blinzler, Glenn F.—CHI 
Blitz, Saul—NY 

Blizard, J. R.—RO 

Bloch, Jack ENE 

Block, Joseph—RSM 
slomstrand, John H.—UMW 
Bl oom, Abe SC 

Bloom, Edward S.—PH 
Bloom, Leonard—N Y 
Bloom, Milton W.—ONT 
Bloom, Robert I.—SC 
Blossey, Helmut—DET 
Blount, Clinton W.—DET 


Bloxam, Samuel D. N.—ONT 


Bloxsom, Dan E.—ST 
Bloyer, Stanley F.—NWK 
Blume, W. A.- DET 


Blumenthal, Samuel E.—WNE 


tobalek, Edward 
Bock, Richard k.—WNE 
Bodenstein, William—N Y 
Bodner, Seymour S.—NWkK 
Boebinger, Elbert J.—-( 
Boehme, Laurence M. KI 
Boeke, Paul J. KC 
Boess, Erhardt J.—PH 
Bogart, Robert M. NWI’ 
Boggs, H. D.—KC 
Bogner, John J.—GG 
Bohlen, James C.—NY 
Bohrer, George NY 
Bohrer, John J.—PH 
Boice, E. L.—CO 
Soker, Samuel J.—NY 
Bokor, John, Jr.—NW 
Boldt, Arthur S.—NW 
Boldt, Eldon D.—KC 
Boles, James C.—ST 
Bolson, Harry B.—NI 
Bolstad, Esther—UMW 
Bolstad, Luther—U MW 
Bolten, John, Jr.—ENE 
Bonanno, Joseph J.—NY 
Bonanno, Joseph L.—NWkK 
Bonin, Arnold V.—UMW 
Bonnell, Peter J. NY 
Bonnett, John C.—QUE 
Bontemps, Carl W.—KC 
Bonwit, Albert—NWkK 
Bonwitt, Gustave L.—NY 
Booker R. G. U MW 
Boon, Peter H.—ONT 
Boosahda, Michael K.—PV 
Booth, George M.—NWK 
Booty, R. G.—CO 
Boraz, Martin L.—SL 
Borden, Herbert M.—RSM 
Borden, W. H.—DET 
Bordner, Lee T.—SC 
Borgman, Howard W.—DET 
Bornstein, L. F.—PH 
Borries, Frederic A.—CO 
Borro, Edward F.—BUF 
Borro, Edward F., Jr.—CHI 
Borsellino, Jack—NY 
Borton, Charles A.—NY 
Bostwick, Robert—N WK 
Bottleman, Raymond R.—P\ 
Bouchard, Robert 
Bouchek, Dimitri—NS 
Bouchoux, J. W.—CHI 
Bourne, M. G., Jr.—PI 
Bouse, Robert L.—PH 
Bowen, Griffith—PH 
Bowers, Glenn S.—SEO 
Bowers, Victor S.—PH 
Bowlin, Donald R.—TO 
Bowman, William G.—SL 
Boyd, Maurice C.—SS 
Boyden, Howard C.—RSM 
Boyden, Robert J.— PH 
Boyer, Thurlow L.—CA 


Ninety two 


Boynton, R. D.—RSM 
Bracken, William O.—PH 
Bracy, Frank L., Jr.—WNE 
Bradbury, Roy—NWK 
Bradbury, Wm. B.—NWkK 
Braden, John G.—MV 
Bradley, John E.—BUF 
Bradshaw, W. R.—ST 
Brady, Raymond E.—DET 
Brager, Norman H.—NWK 
Braham, William E.—SC 
Brand, Frank C.—CHI 
Brandes, Peter L.—BUF 
Brandner, John D._-PH 
Brandt, Herman W.—CHI 
Brandt, Jens J.—U MW 
Brandt, Lawrence—N Y 
Brandt, Robert W.—-CHI 
Brannan, R. E.—NWK 
Bratton, Francis H.i—MV 
Braun, David H.—SS 
Brazener, H. M.—MIL 
Brecher, Irving—N Y 
Brecker, John P.—NWkK 
Breitbarth, Robert—ENE 
Brekke, Donald C.—UMW 
Brenchley, J. A.—QUE 
Brennan, Bernard J.—NWkK 
Brenner, Walter—NY 
Brensinger, Harry F.—NY 
Breskin, Charles- NY 
Breskman, Samuel—PH 
Breslau, Alan J.—NY 
Bretl, Martin F.—MIL 
Brevoort, F. L., Jr.—PH 
Bricker, Neil J—PITTS 
Brickman, Herman J.—NY 
Bridgen, Clarence J.—CHI 
Bridges, Russell B.—ONT 
Brierley, Eric—MV 
Briggs, George J.—ONT 
Briggs, Kendal L.—-NY 
Brightman, George—N WK 
Brillhart, Arnold—SC 
Brill, Paul H—SEO 
Brister, Joseph E.—NY 
Britt, John R.—BW 

Britt, Norman G.—NY 
Brittain, L. P., Jr.—NS 
Britton, Earl S.—PV 
Broadbent, D. Edward—-N Y 


Broadbent, Raymond W.—CA 


Broadwell, T. C—DET 
Brock, Raymond L.—CHI 
Brockland, Eugene J.—SL 


Brockschmidt, Kenneth H.—MIL 


Brodner, Joseph F., Jr.—CHI 
Brody, J. S.— NY 

Broer, William F. —TO 
Broeski, Edward “sc 
Brogi, Peter—NY 
Bronnenkant, Paul—BUF 
Brook, John T.—DET 
Brooks, B. E.—CA 

Brooks, H. E.—WNE 
Brooks, Richard E.—PH 
Brooks, Walton F.—NWP 
Brooks, William W.—UMW 
Brophy, Robert B.—SC 
Brosius, Robert W.—CHI1 
Brosman, W. J.—PH 

Bross, Harold N.—NY 
Brotz, Frank M.—MIL 
Brotz, Ralph T.—MIL 
Brotz, Roman C.—CHI 


Broughton, Amos W., Jr.—NWkK 


Brower, V. P., Jr..—WNE 
Brown, Barton C.—NWK 
Brown, Benjamin F.—CHI 
Brown, Bertram M.—RSM 
Brown, Charles G.—PH 
Brown, Edward C., Jr.—CA 


Brown, Edward H., Jr.—ENE 


Brown, Ernest B.—PH 
Brown, Francis—UMW 
Brown, Gaylord W.—DET 


Brown, George F.—BUF 
Brown, George F., Jr.—CT 
Brown, George T 
Brown, Gordon—N WK 
Brown, Grant—SS 

Brown, Grant S.—WNE 
Brown, Henry A., Jr.—SS 
Brown, John R., Jr. KC 
Brown, Lawrence S.—DET 
Brown, Omar D.—UMW 
Brown, Paul E.—MIL 
Brown, R. M.—CHI 
Brown, Robert G.—NY 
Brown, Robert M.—RSM 
Brown, T. Kenneth—BW 
Brown, Werner C.—PH 
Brown, William F.—CHI 
Browne, J. Gerry—CA 
Bruce, R. H.—RSM 
Brucker, Milton—SC 
Bruckman, Eric A.—NWK 
Brueggen, A. J.—DET 


Bruggemann, Walter H., Jr—MIL 


Brumbach, Robert E.—CA 
Brummel, Herbert L.—NY 
Brummer, Milton L.—CHI 
Brunner, J. C—WNE 
Brust, Alvin W.—SL 
Bruton, Ralph L.—ONT 
Bryan, Albert—-CHI 
Bryans, Harvey M.—RO 
Brydon, Thomas E. a V 
Bryzinsky, Hen ry E.—BUF 
Bub, Leo J., Jr.—SL 
Bubernak, Steve—PV 
Buchanan, Harry W.—NY 
Buchhoff, Leonard S.—PI 
Buckel, George W.—RM 
Buckman, Charles—CHI 
Buecken, H. E.—CA 

Bue srosse, Alfred E. _ -MIL 
Buffington, R. K.—SC 
Bugbee, Philip D—WNE 
Buhlmann, Frank H.—MV 
Buhr, Richard K.—ONT 
Buike, Melvin L.—BUF 
Bukey, J. Robert—PH 
Bukowski, Albert E.—WNE 
Bulkley, Charles W.—WNE 
Bullock, Edgar O., Jr.—PH 
Bunker, Robert F.—RO 
Bunnell, Claude A.—PH 
Bunner, Gale J—RSM 
Bunyan, John—NS 
Burack, Elmer H.—CHI 
Burger, John E.—CT 
Burgess, H. R.—NY 
Burian, Anthony—DET 
Burk, Robert E.—PH 
Burke, Joseph A.—KC 
Burke, Robert E.—UMW 
Burkhart, F. C—SEO 
Burkhart, M. W.—CO 
Burkhart, Reginald K.—BW 
Burkholder, Ward J.—ST 


Burkinshaw, Lawrence D.—WNE 


Burnett, James G.—NWK 
Burnett, L. S.—CT 
Burnie, John L.—ONT 
Burniston, Harry W.—NWP 
Burns, Joseph P.—KI 
Burns, Robert T.—PH 
Burpo, Howard L.—NWK 
Burritt, Leonard—RO 
Burt, Emanuel—SS 
Burton, George F.—CI 
Burton, Richard E.—PH 
Bury, Paul A.—UMW 
Busada, John K.—NY 
Busch, John F.—CO 
Busch, Richard D.—PH 
Buschmann, Warren T.—SC 
Bush, Arthur E.—UMW 
Bush, Leon D.—CHI 
Buss, Onno B.—CO 
Bussart, Walter P.—SL 
Buthmann, E dwin—ENE 
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Butler, Donald R.—CA 
Butler, E. T—PH 
Butters, Frank D.—NI 
zlaff, Harry R.—MIL 
Elmer —UMW 
Buzz Milo H.., -KI 
Buz 
Bygr: J. ENE 
Byrd, Davi d C.—NWP 
Byrd, William R.—NWP 
Byrne, John R.—CHI 


Caddell, William D.—CHI 

Cadieux, Jose ph H. —DE T 

Cagan, Bernard J.—SC 

C iin, W. E.—CO 

Caine, Martin G.—WNE 
airns, Hugh—ONT 

‘a labro, Anthony D.—-PH 


‘alandrello, Nicola A.—ENE 


{ 

( aldwell, E. Davis—NWK 
Ca ldwell, Morris—NY 
Ca Idwe ll, Paul L.—M\ 
Calef, John F. CHI 
Calhoun, Leonidas M.—NY 
llahan, Edward W.—RSM 
Callahan, Michael T.—NY 
Callahan, Theodore A.—RO 
Callery, George L.—PH 

( ‘alpin, Cyril J—BI 
Cameron, A. B.- RSM 
Cameron, James L.—QUE 
C umpana, John T.—CA 
Campbell, John B.—NY 

( Robert H.—MV 
Campbell, Thaddeus C.—NY 
Campbel 1, William B.—PH 
Campen, Ric hard N.—CA 
Campi, A. ird—CA 
Canarios, C hri CA 
Canavan, William J.—NY 
Canner, Leonard E. TO 
( canning, John L. “MIL 
Cantor, Justin P.- 
Cantor, Robert 

Caplan, Donald “CHT 
Cappanera, A. R.—NS 
Carbary, Gordon L. —-DET 
( varey, James E. “NWK 
C arey, Robert H.—NWkK 
Carey, Thomas J.—ONT 
Ca ile, Neil H. —KI 

C arhart, Randall O.—KI 
Carley, James F.—NWK 
Carlson, George W. WNE 
Carlson, Harold A.—CT 

( ‘arlson, Melvin J.—BW 
Carlson, Robert B—ENE 

( sarlyo yn, George C.—DET 
Carmagnola, Ernest D.—NY 
Carmi in, F. H.—BW 

Caro, Leonard J—NWkK 
Carolin, P. James—DET 
Carpenter, Gilbert W.—MV 
Carr, J. A.—ONT 

( carr, Marvin E.—PNW 
Carraher, James F.—CA 

( ‘arrico, Wayne K.—KI 

Cc arson, Willi am 1 G, 

( varter, Ch: rles H.. PH 
Carter, David C.—¢ 
Carter, Eric W.—ONT 
Carter, Nicholas—MV 
Carter, Raymond H.—ENE 
Carter, Robert B—NWK 
Caruso, Joseph N.—NWK 
Cary, Cort F.—BUF 

C aryl, Richard G.—NWP 
Casey, James D.—ENE 
Casey, John B.—ENE 

Case} y; Joseph F. KI 
Cashulette, Charles G.—MIL 
Cassick, Albert B.—BUF 
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“assidy , J. Clarke Bl 
‘astelli, Charles NW 
italde, Charles E.—BUI 
‘atalucci, Herman J.—P\ 
‘atheart, Eu gene C. RO 
‘aton, Jesse H. RSM 
‘aunter Earl G 

‘authery, B. R—ONT 
‘avender, James V., Jr.—ST 
‘awrse, L lewellyn S.—CA 
NS 

‘habotte, Alfred M.—RSM 
‘hadfield, Robert W.—CHI 
‘hafetz, Morris H.—RSM 
*hafetz, Samuel—PV 
Chamberland, Roland E.—RSM 
Chamberlin, E. E.—DET 
Chambers, Dwight H.—UMW 
Chambers, Ralph F.—SS 
Chance, Walter R., Jr.—BW 
Chaney, J. Ellis—RM 
Chapman, John M.—QUE 
Chapman, Ralph E.—DET 
Chaput, Armand—QUE 
Charboneau, Walter—RSM 
Charles, Henry E..—NWkK 
Charlton, James A.—CO 

arlton, John R.—QUE 
Charte1 Kenneth F. MIL 
Constantin >» L.—WNE 
Chase, Donald C.—CT 
Chase, Raymond S.—BUF 
Chase, Stanley M.—PH 
Chaundy, Lester E.—PH 
Cheely, George W.—CHI 
Chellis, Leroy N.—BI 
Chemerys, Walter L.—BUFI 
Cheney, A. J., Jr.—PH 
Cheney, R. C—PNW 
Chernik, Alphonse J.—CT 
Cherpelis, George— DET 
Cherwin, Stanley G.—CHI 
Chesick, Stanley F.—BI 
Chew, Donald H.—PH 

Child, Stanley G., Jr.—PH 
Childs, Edmund S.—WNE 
Chip, Joseph B.—NY 
Chitwood, Charles W.—CI 
Cholakis, John C.—WNE 
Chollar, Robe rt G.—MV 
Chomicz Jo »*hn—SEO 
Christensen, Delbert L.—CHI 
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Gadberry, Howard M.—KC 
Gadd, Henry A.—ONT 
Gaffey, Thomas T.—GG 
Gager, Robert F.—BUF 
Gagnon, Albert F.—WNE 
Gaines, Jay H.—CHI 

Gale, Eugene E.—ONT 
Galinat, Donald R—WNE 
Gall, W. Murray—PH 
Gallagher, Ned D.—KC 
Gammel, Walter A., Sr.—CHI 
Gander, A. T.—SEO 

Gans, Leo -_NY 

Garard, James H., Jr.— CO 
Garber, John F.—PH 
Gardner, Charles N.—BW 
Gardner, James—PV 
Gardner, Le gw M.—PH 
Gargolinski, Joseph—PV 
Garloch, Edw: ird L.—NWP 
Garrison, David H., Jr.—NWkK 
Gartner, Frederick—N Y 
Gary, Prem—NY 
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Garza, Arnold T.—ST 
Gath, Rudolph—NS 
Gatto, Michael R.—NWkK 
Gay, Matthew J.—SL 
Gazdik, Emil R.—DET 
Gazan, George A.—DET 
Gebauer, Werner—NWK 
Geber, Walter— NY 
Gebhard, Harry W.—CHI 
Geiger, Harry R.—SC 
Geiringer, Paul L.—NY 
Geiss, Sidney C.—CA 
George, Emanuel J.—BW 
George, Harold H.—NWP 
George, Nick—NY 
Georgett, Emile W.—_NWK 
Geraghty, Thomas—CA 
Gerber, Albert J.—SL 
Gerdes, Edwin—MV 
Gerdes, Robert—MV 
Gerdes, William H.—MV 
Gering, Herman—N WK 
Gering, Larry—NWK 
Gerlach, Foster F.—DET 
Gerlach, R. M@a—NWK 
Germak, Joseph G.—BW 
Gerolomo, Albert A.—PV 
Gerow, Milo R.—NWK 
Gerrie, Robert D.—ONT 
Gerrow, W. F., Jr.—SS 
Gerson, Melvin M.—DET 
Gerstacker, Robert E.—CO 
Gerten, Nicholas, Jr.—NWkK 
Gessell, John H.—NWK 
Ge Wertz, Arthur L.—NY 
Geyer, Carl J.—CO 
Giaimo, Mario—N WK 
Giammarino, Joseph E.—NY 
Giannotta, Carmen R.—NWK 
Gibson, Arch M.—CHI 
Gibson, William S.—ENE 
Gideon, William P.—KC 
Gierzadowicz, Stanley—CT 
Gieschi, Thomas L.—WNE 
Giese, William—NWK 
Giesler, Arthur E.—SC 
Giffen, William M., Jr.—CA 
Gifford, Maurice J.—DET 
Gift, Robert A., Jr—NWK 
Gigax, Lester E.—CA 
Michael F. X.—WNE 
Gilbert, Casper S. _NWK 
Gilcher, R. P.—DE 
Gildersleeve, C. C.—CA 
Giles, Robert S.- “MIL 
Gilkeson, Earl E.—CHI 
Gillin, George F.—RSM 
Gillis, James C.—QUE 
Gilman, Arthur—NY 
Gilman, Charles M.—CT 
Gilman, J. W.—PNW 
Gilman, Lucius—NWK 
Gilmore, Gerald D.—DET 
Gilroy, Paul J.—BI 
Giordano, Frank J.—DET 
Girner, John M.—ST 
Gits, Joseph A., Jr.—CHI 
Gittelman, Donald H—PH 
Glass, William B.—BUF 
Gleich, Irving J.—NY 
Glen, John D.—ONT 
Glenn, Graeff W.—PH 
Glick, Sanford E.—SC 
Glider, Sydney S.—NY 
Glowzinski, Thom: is J., Jr.—DET 
Glutting, Harry, Jr.—CA 
Gmelin, Elmer F.—RO 
Gmitter, George T.—CA 
Gnecco, Richard A.—_WNE 
Gobeille, W. P.—MIL 
Gobstein, Saul—NY 
Gochenour, Carl] I.—BUF 
Godfrey, George J.—PI 
Goebel, Herbert C.—CT 
Goeden, Herbert A.—MIL 
Goepfert, George J—MV 
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Goetz PI 


Goggin, W. C.—DET 
Goldblum, K. B.—WN|! 
Golden, Harold R.—TO 
Golding, Brage CHI 
Goldman, Stanley—NY 

Goldr rk, Herbert H. NY 
Goldrick, Richard M I MW 
Goldr osen, Davi d P\ 
Goldrosen, Louis I1.—PV 
Goldsborough, Edward A.—-N\ 
Goldsmith, Edwin M.—VH 
Goldsworthy, W. Brandt si 
Gollub, Frank—SL 

Gooch, John E.—PNW 
Gooderham, H. Stephen—-ON1 
Goodfellow, Danie 
Gooding, Elizabeth J. —CA 
Goodman, He nry H., J I 
Goodwin, P. M.—BW 
Goosman, Robert J.—M\ 
Goral, Ernest—RO 
Gordon, Albert—CA 
Gordon, Carl H.—P\ 
Gordon, Everett R.—P\ 
Gordon, Joseph 
Gordon, Theodore H.—TO 
Gore, Wilbert L.—PH 
Gorenflo, Frank—N WP 
Gorman, Seymour—DET 
Gormley, William L.—NWk 
Goshia, Oliver—DET 
Gosnell, Charles N.—BW 
Goss, Wyman—WNE 
Gosselin, Harry E.—C1l 
Gossett, R. Kenneth—CH| 
Gossling, Robert G.—MV 
Gottlieb, Albert JA—ENE 
Gottschalk, KarlI—SL 
Gottschalk, William H.—SC 
Goulait, Fred R—DET 
Gould, George—N Y 

Gould, William—NWkK 
Gould, William S.—TO 
Goulder, George V.—CA 
Goulder, Richard J.—CA 
Goulka, James—CHI 
Gow, Thomas M.—CA 
Gowder, William A.—NWK 
Graae, Soren J. W.—CT 
Grabowski, Joseph—RO 
Grad, Peter P.—RSM 

Graf, George L., Jr.—PH 
Graff, Milton—N Y 

Grafton, Perey—WNE 
Grafton, Sydney—WNE 
Graham, Bertram A.—DET 
Graham, Bertram E.—PV 
Graham, Donald L.—DET 
Graner, William R.—BW 
Granger, William T.—NY 
Granlund, Earl W.—SC 
Grant, Dean L.—PNW 
Grasley, Robert—SC 
Gr: ives, William C. —( 
Graves, William —P 
Gray, Basil P.—ST 
Gray, F. E.—MV 
Gray, George J.—MIL 
Gray, Howard A.—_WNE 
Gray, Robert F.—CHI 
Gray, Robert K.—MV 
Greacen, Edmund—N Y 
Greco, Frank J.—NY 
Gredell, Otto N.- KC 
Green, Alfred J.—PH 
Green, Cecil —ONT 
Green, Floyd—SL 

Green, John P.—PH 
Green, Laurence R.—NWP 
Green, Lawrence B.—SC 
Green, William E.—CHI 
Greene, Howard E.—NY 
Greene, Samuel N.—RSM 


GARZA-HAINES 


Greenfield, Paul \ DET 
Greenhoe, Joseph A 


Greenlee, Sylvan O.—MII 
Greenwald, Harry R CHI 


Greenwood, Samuel H PH 
Gres , Harry H NWK 
Grege, Wa *F.—CA 
Gregor, R. ro 
Greif, Lucien R.—NY 


Greifelt, Gunther H.—T© 
Grenci, Dominic—RO 
Grenier, J. R BUF 
Greninger, Elias G.—C1 


Grit NWkK 
Grieas. Gerald A. DI 
Griff, Allan L.—N WK 
Griffith, Dan S.—DE7 
Griffith, Henry E.— 
Griffith, John F.—PHIL 
Griffith, Lloyd A.—GG 
Griffith, Roland K.—S*‘ 
Grigsby, W. E.—PH 
Grillo, Thomas—CI 
Grinberg, Herbert P. 
Grimm, C. Loring—GG 
Grinnell, William W DE 
Gr ntz, J sepn PH 
Grippo, A. Gene CT 
Groff, Frazier—N WK 
Groover, Walter R.—NWkK 
Gross, Kenneth——-N\ 
Gross, Warrer \ 
Grossberg, Arthur N RSM 
Grossman, G. L.—DET 
Grossman, Harold—SI 
Grossman, Harold EF KI 
Grossman, Jack—SI 
Grosso, Thomas J.—NWK 
Grove, James N.—DET 
Grow ley, James T.—NWK 
Gruber, Frank J.—SS 

Gryc NWK 
Guarnaccia, David—WNE 
Gudermuth, Clyde S.—SI 

( rick O.— KI 
Guerrant, William B Ss 


Guhl, H. C.—PH 


Gutman, Ira H.—WNE 
Guyer, J. Walter DE 
Guzzetti, Alfred J NWK 
Gwyt B.—BI 

Gyst Henry J.—RO 


Haas, Paul —NI 


Hacker, "SC 


Haffling, Eric L.—CT 
Hafner, Hans—WNE 
Haggerty, James—NWkK 
Haines, D. W.—CO 

Haines, Raymond, Jr PH 


( Greenhood, Henry W.—S¢ 
Greenlaw, Robert J.—CT : 
| 
| 
| 
Gress, George C.— DE! 
Grey, Charles S N ¥ 
| 
Gunn, Dan M.—BW 
Gunn, John M.—PNW eal 
Gurdo, Anthony F.—N? ‘Sat 
Gurtowski, John J.—BW 
Gustafson, Lewis H. WN! wd 
Haas, Chr DET 
Haas, Frank E.—CA : 
Hackim, Ge rege, Jr. CA 
Haddad, Eli A.—_WNE 
Hadden, L. I.—CHI] 
Hadland, Richard A UMW Fe, 
Hadley, Frank E.—UMW 
Haenle, John, Jr.—DET ae 
Nine fu seve 


~ 


HAINES-HOLMES 


Halberstadt, L. Jan WNE 


Halbig, Joseph W.—KI 
Hall, G. Lester—NWK 
fall, James F., Jr.—CHI 


Hamamiian, A. G NWK 
Hambleton, Howard—K¢ 

H l. Lewis F 

H Itor Art} rf ONT 

Iton. Donald A 


H mncock David 
Hanger, Randolnh T 


Han id. Re rH 


in, Horace C_—-MV 
mer. Ralnh F 


nner, of J Jr DET 


PNW 


Hankey, Ernest H.—WNF 
Hankin. Andr \ NWK 
Hanks. Mars] 
Hanley, Albert J.—ENF 
Hanna. Russell D.—CHT 
Hannaford. Vern T CHT 
Har n. U'rho RW 

H ld Inhn R PH 


H 1, Mr +R NWI 
H . Hans R—DET 

H n, L. Frank—WNFE 
Har Stanlev J DET 


Harban. Arthur A.—CHIT 


Harper, C. A—BW 
Harris. Albert H.—CA 
H iris, E.—SEO 


Harris, Frank 


UMW 


Harris, Harry M.—PH 
Harris. Norman A SS 


Harrison, Ralph F 


Harrod, Stuart L.—ENE 
Hart, James R. TO 


Hart, Rol 


Hart, Thomas H.—SS 
Hart. William A.—CHI 
Hartkopf, Rudolph—TO 


Hartl 


Richard H.—-NWK 


Harwood, M. G.—NWK 
Hase, Leopold—NY 
Hazenzahl, Herbert F.. 
Haskins, Edward J.—CA 


Hasler, Victo 
Hass, Alvin A 


E.—SC 
NWK 


Hastings, Norry M.—S‘ 


Ninety eight 


Hatfield, A. L—CHI 
Hauck, J. John—PH 

Ha W. “PH 
Haugsrud, John L. NI 
Hauprich, Victor—SC 
Hausn nann. G orge MV 
Ha , F. Lee—SL 

Ha Richard S, I1I—SL 
Hawk, David C RSM 


Hawthe Andre v T. BW 
Haves, ph F.- 
Hays s, Richard L.- RO 
Hayes, Walter A., Jr. PH 
Haynes, Thomas J.—BW 
Hayslip, George A.—RO 
Haznee Nami 

He Joseph P.—BUF 
He: arn, "Pred R. SL 
Hearons, James S.—MIL 
Heath, William G.—NS 
Hebert, Maurice G.——-RSM 
Hecht, Marco—RO 

Heck, E. R.—CHI 

Heckel, John T., Jr.—Cl 

He dge s, Ra ilp h cu - KC 
Hedgewic k, Peter—ONT 
Heenan, S. A.—CHI 
Heffernan, Edwin W.—ENE 
Heflin, George W., Jr.—KC 
Heft, Harold B.—PH 
Heidenreich, Frank W.—PI 
Heil, Carl E.—CA 
Heineman, Carl R.—PH 
Heintz, Clifford E.—BUF 
Heiser, John R.—CA 
Hekking, Anthony M.—NWK 
Helander, Frank G.mN WK 
Heldmann, Henry J.—ONT 
Heldrich, Gerard C.—NY 

He Ieese n, John A.- MV 
Heller, Herbert—NY 
Heller, Homer K.—BW 
Hellinger, F. Karl—BW 
Helliwell, S. Stewart—CHI 
Hellman, Carl N.—NY 
Helmrich, Charles W.., 
Helw ‘ich, Louis A.— NY 
Hemming, Harold—ENE 
Henderson, idford J.—ONT 
Henderson, R.—ST 
Henderson —ST 
Henderson, John C. N.—BUF 
Henkel, Fred—DET 
Hennessy, Leroy J—BW 
Henning, Alfred H.—ENE 
Henning, James L.—CHI 
Henry, Charles C.—CHI 
Henry, Charles E.—CA 
Henry, John E.—CO 

Hensic, George H.—SL 
Henson, Robert T.—SS 
Herbert, Joseph M.—CA 
Herbst, Austin H.—SC 
Herbst, Clarence A. CHI 
Hercz, Philip D.—CT 
Herlihy, Sylvester D—NY 
Hermach, George R.—PNW 
Herman, Philip B.—U™MW 
Hermonat, William A.—DET 
Hernley, Chris R.—PI 

Herot, Frederick C.—CA 
Herrera, David E.—CHI 
Herrick, Charles H.—MIL 
Herring, John A.—NWK 
Herring, Lawrence M.—NWP 
Herrington, Robert W.—SC 
Herrmann, John F.—NY 
Hers} ey, Robert M.—CA 
Herzina, Michael—DET 
Herzog, Armin M.—SL 
Herzog, Max L.- NS 

Hess, Paul J—SEO 

Hess, Robert S.—ENE 

Hess, William L.—SC 


Jr.—CA 


Heston, —CA 
Hetler, Ha vE 


He uba un Ulric 


Hewat, Wi 


liam M. —ONT 


Heyss r, Alt nS. BW 


Heytmeyer, Herm: 
Hickey, Dale E. 
Hickey, Eric C. 


ONT 


Hickler, Walter R.—ENE 


Hicks, Darrell 
Hicks, John F. 
Hicks, Willia 
Hickson, Cl 
Hidding, 
Higgins, Dale 


D.—KI 
CHI 


m T.—NWK 
irles H.—ENE 
Walter E.—CHI 
G.—NY 


Higginson, Bernard—KI 
Higginson, Harley H.—KI 


Hill, Carl L. 
Hill, Ernest J. 
Hill, Ge 


irge R.- 
Hill, Howard J., Jy 
Hill, James F.- 
Hill, John, Jr.- 
Hill, Merton E.- 


SC 


CA 

-PV 

—RO 
NWK 

-ENE 

CHI 


Hill, Robert F.—WNF 


Hill, William J.- 
ONT 


vin L.- ) 


Hill, W. M. 

Hillegass, Al 
Hiller, Robert 
Hiller, R. L.- 


GG 


-MIL 


Hillier, Edward L.—CA 
Hillsdon, Harold—ONT 


Hilrich, Max 


NY 


Hiltbrant, Stephen D., Jr. 
Hiltner, James B.—PH 
Hinaman, Ralph L.—CO 


Hinchsliff, William I 


Hines, Joseph—_WNE 


Hinkhouse, W. 


D.— QUE 


Hinkley, Howard W.—PV 


Hirsch, David 


NY 


Hirsch, Irwin A.—SC 


Hirschorn, Ger ard W.—aJ MW 
NY 


Hirtz, Walter E.- 
Hitcheo Arthur B.- —CI 
Hitchcock, Lyman H.—KI 


Hitchins, Albert H.., Jn 


Hitov, Joseph J.—BW 


Hittle, R. E. 


CI 


Hixon, Emmett E.—DET 
Hiza, Michael J., Jr.—RM 


Hlavac , Charle 


s R.- 


Hoadley, Franklin R.., 


Hoag, Jame 


Hobson, Ch irle ‘s M., Jr.—PH 
—WNE 


Hobson, E. I 


Hochman, George— 
James C.—BW 
am C.—GG 


Hodges, 
Hodges, Willi 

Hoehn, Robert 
Hoeltzel, John 
Hoelzer, Russe 
Hoey, W. B.- 


SEO 


NWK 


H.—NWK 
L.—DET 


11 L.—CA 
-DET 


Hoffer, Robert A.—CHI 
Hoffman, Donald F.—DET 


Hoffman, John 


J. DET 


Hoffman, L. Earl—CHI 
Hoffman, Milton S.—NY 


Hoffman, Robe 


rt J—FH 


Hoffman, William E.—PH 


Hoffman, Willi: 


Hofmann, Martin G.—SS 


Hofmann, V. E.- 


Hogan, B. 


T ) 
WNE 


Hogenson, William, Jr.- 
Hojnowski, Stanley— NY 


Holbrook, G. C 


Holdsworth, Robert S.—ENE 


PI 


Holladay, Harry P.—MV 
Holland, Charles J.—CHI 


Holland, Christ 


ian V.—CHI 


Holland, Ke M.—GG 


Holland, Ma 


Holland, Wil E. 


Holleman, Ose 
Holmberg, 


Holmes, Carl E. 


SPE 


Paul 


vin—( HI 
NWK 
ar EF.—_WNE 


-WNE 
NY 


JOURNAL, 


CHI 


im P.—DET 


1 R.—NWK 


CA 


WNE 


June, 


Peas 
H i, th W 
Hall. Norman D.—ONT 
Hall, Samuel—NY 
| Hale, George M.—QUE 
Haller. Carl_—_NY 
Haller, Walter C_—NY Hawley, Clifford H—WNE 
Halliday, Kenneth C., Jr-—NWK Hawley, John W.—NI 
Halpern, Sigmund H._-NY 
Halpern, Sol—NY 
Halvorsen, Henrv J._NWK 
Halvorsen. John J-—-NY 
H ton. T. M.—CT 
Hamlin, Carl B.—PH 
Hamlin, Charles F.—WNE 
4 
Banann. Dovee R.— Pt 
t7 RE PH 
Hard. Herbert G., Jr —SS 
a Hardeman. Thomas 
Hardesty. Richard H., 117—NY 
Harmon, Richard 
| 
Harris, Ray H.—UMW 
H irris, Zac} ary N. 
‘iarrineton, James P.—PH 
INT 
Hartley, Donald 0.—MV 
Hartmuller, Roger L.—NWK 
Hartzell. Edson K.—_RM 


a: 


HOLMES-KAST 


n, Douglas-——DET 


, Gent—SI 


Holmes, Stewart W—WNI Huntzicker, George F.—DET 


Hutchings, Allan A.—PH 
Holzi, Albert B—NWK Hutchings, Joseph L.—_NWK 
rger, Frederick R.—PH Hutt, Martin C.—CA 


Hooper, John M.—PNW Hyland, James W., Jr.—TO B.—PH 
Hoones. J M.—PH Hy n, Joseph B.—NWK t—RSM 
Hoover, Clyde F.—NY mn, KC 
Hopfeld, Henry—GG H on, | rt .—UMW 
Hopkins, George H.—PH n, | 1S.—UMW 
Hopkins, Robert A.—CHI [asillo, Phil—N Y M +—UMW 
Hoy, Harold L.—NWK Iveler, Harold J.—SL I—CA 

LD. MW 


Hopper, Paul F.—BW lifeld, Robert—DET 


tobert KI 

Hornickel, Robert R.—P’ Ingersoll, T. W—UMW 

H R. EB. ni m, PI lip H. NWK 
T., Jr ENE 


} 

J 

J 

J 

J 

Hor ck, i NWK ly ul S KC JO 
Jo 

Ingram, 

Horvath, Joseph—CT Inman, Norman W.—S\ | 

! ‘ d 


Houston, John C.—PI 
Houston, Roger A.—MV J 


Howard, Elmer E.—BU] 


U kson, John A., Jr.—PH or 

Howard, Hazer P\ Jaccha. b.—RSM 

owe ‘er? R ) d 

‘DET cobs, Keith S.—CO ian’ Clif _NWK 

Howell, William »bsen, Niels—NS Manuel A.—EN} 

Howie, John Lloyd, Jr—CHI jan, Russell C.—NW) 
bson, Carl H.—NS 

H Vie | ) \. CA W: r] CoO a W I | ( Hl 


Huber, Richard L.—CA 
H.—NWI 


K 


Huck, Donald 


Hudgens, Sa 


J 

J 

J 

J 

J 

J 

J 

J 

Jor , Phil 
Howard, John B—NWK Henm Jones. 

Tho icOoDS, en J 7 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Jure ine, 

Jurgensen, Delbert F. N\ 

J 


Hughes, Kent H.—CHI1 
lughes, Orson G., Jr.—S\ 


Hughes, Robert L.—KC 

Hu dekoper, Prescott F. NWkK 
Huisman, George R.—S‘ 
Hulbert, Edwin F., Jr.—MII 
Hull, John L.—PH 

Hull, Lewis, W.—PH 

Hull, R. W.—NI 
Hulse, George E.—KC 

Hulse, William F.—PH 

Hulterstrum, Harold D.—MIL 

Hultgren, Arnold P.—CHI 

Hultgren, Orville A.—U MW 

Hultstrand, Winston R.—UMW 
Humfeld, George PCI Jensen, Arthur H—NY Kaminsky, Philip PNY 
Hunt. John R ee J n, 4 ri H —PH Kapl n, benjamin b 
Hunt. Wilber G.—SC J 1,RobertN.—KI_ Kappel, Henry C.—CHI 
ind RPI Jerothe, Rudolph A. NWK Karas, Felix C.—S¢ 
Hunter, Robert H.—PH ch. R : Ww CHI CHI 
Jobst, Conrad—TO Karels, Thomas R.—CHI 


SPE JOURNAL, June, 1957 


- 


Johannes 
EN! J en, H A.—CA 
olran, Paul D.—NWK Hurst, D. A.—PH 
7 R PH Hu \ tz. J Se} M. N\ J n, CK W Hl 
Holste 4 x. Jr RO) Hu y, iriyit SC » Ald pe 
Jo RSM Johnson, Arthur C., Jr—ENE 
Joh , Bernard | ON] 
Je m, Carl R—WNE ; 
Johns n, Der NY 
Homeys er H.— BU! Hutton, Harry W.—ON] Johnson, Douglas L.—UMW 
Hutton-Miller, W. E—NS eohnson, Ldwin W., Jr.—st 
Honish, John K.—-NWK Huycke, Graeme—ON1 Johnson, Emil H.—CT 
Wk 
Wililard J. NY 
nson, Wilmott W.—PH 
ry. 
W 
1 


Karns, R. W. CHI 
Karshner, Charles P.—C0O 
Kasch, Henry J., Jr.—MV\ 
Kasch, Martin J. M\ 
Kash a, og n E. PI 


Kasiscl , Re »bert S. CHI 
Kas Ly, J Andrew W.—-TO 
Kast Harold L. NWk 
is, G. A. RO 

Ka im M NY 
Kat: Z, Irv SC 

K \ufman, K, A.—KC 


Kaufman, Stephen M.—S‘ 
Kavanagh, Harold A ENE 
Kav inagh, J. AA—PV 
Emil J.—RO 
Kazimier, Henry A.—CHI 
Kazimier, J. C.—CHI 

Kearney, Christopher E Bl 
Kearney, Matthew J., Jr.—VH 
Kearns, James W., Jr.—NY 
Keck, Wi am LR. DET 


Keeler, Gordon F.—CA 

Keeley, John H.—CHI 

Keenan, John D.—ON' 

Kehl, Clarence—SEO 

Kehoe, 

Kelch, MII 
Kellam, Barne ‘ONT 

Keller, Ker oth M.—CA 
Keller, Leon SC 

Keller, Theo. W.—NS 

Kelley, Frank E.—NWk 
Kelley, Frank M.—CT 

Kelley, George A.—SI 

Kelley, John F.—SC 

Kelly, William—CHI 

Kelly, William J.—PH 

Kelley, William E.—KI 
Kellman, Irving H.—ENE 
Kellner, William L.—SC 

Kelly, Francis P.—CA 
Kelly, J. Joseph—PV 
Kelsheimer, George E NI 
Kelso, Joe— DET 

Kemp, E. L.—QUE 

Kemper, Melvin V.—M\ 
Kemper, Paul R.—PH 

Kemper, William H.—-PH 
Kempf, J. A.—-CHI 

Kempf, John N.—SC 

Kemps, Anton T.- 
Kendall, Charles BUF 
Kendall, Donald Jr.—_ENE 
Kendrick, John M.—ClI 
Kendziorski, Casimir, Jr.—MIL 
Kenen, Irvin 0.—NWK 
Kennedy, Edmund D.—WNE 
Kennedy, Trowbridge—-BW 
Kennelly, William J., Jr—NWK 
Kent, Daniel L.—CA 

Kent, Ernest A.—ONT 

Kent, John R.—WNE 
Keny, G. W.—CO 

Keown, Arthur B.—TO 

Keown, Earl R.—CHI 

Kerekes, = J.- NWK 
Kerisher, George—ENE 

Kern, Roy L.—NY 
Kerr, R. W.—SL 
Kerr, Vernon L.—M 
Kerseg, W. F.—CH 
Kessler, Gerald—C 
Kessler, Milton—C 
Kessler, Morris—C 
Kettler, Louis—NY 
Keusch, Edwin F.—NWK 
Keville, John J.—NY 

Keyser, M. J.—SS 

Keyser, M. R.—CHI 

Keyson, Ronald B.—SC 
Khachadoorian, Zavan NY 


IL, 


I 

A 
A 
A 


One hundred 


Kieckhefer, Herbert H.—CHI 
Ki , Albert J.—BI 

Kis Robert R.—RO 
Kies. A.—BW 
Kiessling, George C.—PI 
Kiler, William H., Jr.—BW 
Kilfoil, John F.—MV 
Fred T.—NWK 
King, Albert D—WNE 

Kin How: urd R.—SEO 
Kin; Robert W.—CO 
King, Stephen B.—-WNE 
King, William E.—NY 
Kingsbury, James T.—CA 
Kingstone, F. E.—ONT 
Kinney, Paul W.—NWK 
Kinsey, Isaac, III—NY 
Kinsey, Roy W., Jr.—CHI 
Kirby, Herbert R.—SC 
Kirby, Russell B., Jr—UMW 
Kirsch, Henry J—DET 
Kissak, George—BW 
Kissileff, Adolph J.—PH 
Kita, Toshio—OSA 
Kitahara, Shigeru—OSA 
Kithil, Karl W.—CA 
Kithil, Richard—CT 
Kittredge, John B.—MV 
Kitzmann, Harry E.—DET 
Kivett, Jerome S.—KC 

Kle ha, Francis B. PH 
Kleiderer, Charles W.—NY 
Klein, Frederick W., III—PH 
Klein, Gerald—MIL 
Klein, Irving N.—CHI 
Klein, John D.—BW 
Kleiner, E. J —RSM 
Kleinfeld, Martin J.—CT 
Kleiser, Paul—NWK 
Klemtner, William—SC 
Klesper, Walter E.—WNE 
Kliemann, Rudolph J.—DET 
Klimek, Stanley L.—CHI 
Klimock, John hf NWK 
Kline, Gordon M.—BW 
Kline, Hadley—CA 

Kline, Harry—DET 

Kline, Samuel M.—PI 
Kline, William L.—CO 
Kling, Evald L—NWP 
Kling, Robert L.—MIL 
Klinger, Rubin—SC 
Klinger, Walter—-CT 
Klonoski, Arthur F.—WNE 
Klopstock, Paul, Jr.—ONT 
Klorer, Robert W.—SL 
Klueger, Max—NY 
Klugman, Edmond—SC 
Klune, David W.—CA 
Knabe, Paul H.—MIL 
Knable, Donald E.—DET 


Knapp, Stanley M., Jr—BUF 


Knaus, Gilbert M.—NI 
Knechtel, Charles E.—ONT 
Kneier, Joseph W.—CA 
Knell, L. W.—ONT 

Kni ght, J. W.—SEO 
Knight, Ralph M.—NY 
Knight, Raymond L.—-CHI 
Knitz, Clinton E.—BI 
Knocke, Walter A.—CHI 
Knoll, Wayne M.—MIL 
Knott, Donald M.—NY 
Knowles, Carlton G.—ST 
Knowles, Donald G.—CA 
Knowles, Roger B.—NWkK 
Kobak, Robert R.—NY 
Koch, George J.—CA 
Koch, George H., Jr.—PH 
Koch, Karl F.—BUF 
Koch, H. Raymond—SL 
Kocher, Donald H.—DET 
Kochis, Stephen N.—NY 
Kociela, Joseph—DET 
Koegl, Richard A—NWK 
Koehrmann, Richard H.—SL 
Koester, Ralph E.—NWK 


Kogan, Leo—SC 

Kogos, Laurence—ENE 
Kohler, Erik—TO 
Koller, John H.—CHI 
Kollmeier, Xavier—N Y 
Koop, Neil AA—NWK 
Koplitz, Edward O.—NWK 
Kopper, Selwyn—DET 
Kopplin, Karl—SL 
Korany, Joseph—DET 
Korb, Louis L.—] 
Kordenbrock, H. M.—DET 
Korejwa, Alfred—CA 
Korman, Melvin—RSM 
Korry, Boris V.—PNW 
Kosin, Chester L.—NY 
Kosiorek, William E.—NWP 
Kosobud, William T.—CHI 
Kostur, Robert E.—CHI 
Kothe, Allan S.—KI 

Kotkin, Harold B.—SC 
Kovach, George P.—ENF. 
Kovach, Leslie—PV 

Kovacs, George J.—DET 
Kovalik, Kenneth J.—NY 
Kozma, George—NY 

Krach, John F.—WNE 
Kraft, Edward L.—PH 
Kraft, Fred J—NWP 
Krafthefer, Burl—UMW 
Krahn, Ted E.—CI 

Krajcik, Milan—CA 
Krajewski, Alexander—RSM 
Krajnak, Elmer D.—ONT 
Krakau, A. Louie—CHI 
Krambo, Victor P.—CHI 
Kramer, Marvin W.—NY 
Kramer, William—TO 
Krasnow, Leonard L.—PV 
Krause, William W.—ENE 
Krausen, Ralph S.—PH 
Krawcek, Adolph E.—BI 
Krehbiel, J. H.—CHI 
Krehbiel, John D.—DET 
Kreider, Martin L.—_NWkK 
Kreiner, Thomas J.—RM 
Kreiser, C. F.—PI 

Kreizel, William J.—NY 

Kre SS, Ge -orge H.—NWK 
Kresser, Theodore O. J—NWK 
Kretkowski, Ben—N Y 

Kris, Edward J.—BUF 
Kristiansen, Edward K.—CO 
Krizek, Elmer J.—CA 
Kroeger, Heinz—CA 

Krone, Frederick A.—NY 
Krone, Norman—Cl 
Kropscott, Earle L—DET 
Krueger, Walter L—UMW 
Kruger, Chester H.—MV 
Kruse, Raymond W.—SS 
Kruskamp, Leo T.—MV 
Kubico, Michael A.—PH 
Kucher, Charles G.—KC 
Kuchkuda, Roman W.—NWK 
Kuettel, G. M.—N WK 
Kuffler, H. F.—NY 

Kufner, Charles W.—NWP 
Kuhlman, Orville E.—XC 
Kuhlmann, Henry W.—CO 
Kuhn, Jacob H.—DET 

Kuhn, L. B.—PH 

Kullgren, Gilbert V.—CA 
Kulp, John F.—MV 
Kummer, James—CO 
Kuneman, E. W.—NWP 
Kupfrian, Wilbur—BI 
Kurko, Andrew—CA 
Kurowski, Theodore I.—WNE 


L 


Laaf, George S.—ENE 
Labbee, George M.—SC 
La Belle, John W.—PV 

La Bounty, T. J—CHI 

La Brie, Armand R.—RSM 


SPE JOURNAL, June, 1957 


KATUS-LAEIS 
Pit Karmel, Leonard—N ¥ 
ee, 
K at B 
¥ 
+i 
» 
t 
‘ 
7 4 


4a Cava, Jack P.—ENE 
zacey, E ward—WNE 
achapelle, Raymond—P\ 
sachina, Peter NY 
adney, Michael, Jr.—DET 
M.E.—NS 

afitte, George A., Jr.—SS 
vafond, R. G.— -QU E 

a Grutta, cal—N WK 
sahey, Walter CA 


aidman, iwrence D.—ONT 
sainesst Ba 
saines Bruno—QUE 


John J.—RM 
zair, W. M.—SEO 
sake, George L.—SS 

sake, John G.—SL 
ally, Robert E.—CA 
samb, John J.—PH 
sambert, John H.—PHIL 
szamont, Gene D.—DET 
mpman, James R.—RO 
samprecht, Albert J.—SL 
samy, ck 
nd, William M., P\ 

all, A. P. W Nis 

san de Raymond A., RO 
anders, Pa 1ul D.- 
andfield, Harold—CT 
sandis, Benjamin M.—N 
vandon, George K., Jr.—CHI 
jandry, Raoul J.—SC 
indsberger, Gerard—N Y 
zane, Robert M.—NY 
sang, Norman—ONT 
sange, Arthur—N WK 
sangermeir, Gregg C.—CA 
anghorst, Frederick—ENE 
wangsdorf, Benjamin F. T.—PH 
sansdowne, Homer D.—CA 
ansen, Robert A.—CHI 
anson, Herman J.—SL 
antinen, Albert J.—PV\ 
sanza, Joseph B.—-WNE 
sanza, Julian—NWkK 
anzit, Robert G.—MV 
za Pointe, Paul—QUE 
arimore, John R.—TO 
zarkin, Charles, II—BUF 
arkin, Edwark L., Jr.—NY 
arrick, Ernest D.—SEO 
arrick, Lloyd S.—MV 
sarsen, Leonard K.—CHI 
sarsen, Robert L.—CA 
sarsen, Wilhelm—CHI 
sarsen, William M.—CA 
zarson, Clifford—N WP 
arson, Milton R.—SL 
arson, Wesley L.—WNE 
asher, Edward A.—SC 
saspeyres, Paul—NS 
zasser, Allan—CHI 
satham, M. Elber—SC 
athrum, Henry H.—SC 
satowsky, Harry R., Jr.— PV 
sauck, Alfred W.—PH 
,auer, Keith W.—PV 
sure, George R.—DET 
saurin, David E.—ONT 
sauritzen, Frederick M.—CHI 
autin, Leon—NY 

avitt, Seymour E.—WNE 
awrence, Melville E.—CHI 
,zawton, Sanford, Jr.—SL 
sawton, Theodore S., Jr—WNE 
sawton, William R.—CA 
Harold—NY 
say, John L.—PH 
sayman, Jack—SC 
ayton, William B., Jr.—GG 
izzara, Ralph P.—_WNE 
ach, William F.—ENE 
af, George W.— NY 
eape, Charles B.—SS 
vary, Richard E..—ENE 

i e, John H.—GG 

saver, G. J—RSM 


SPE JOURNAL, June, 1957 


Lechner, Albert M CHI 
Lecky, S.—PH 
Le Craw, C. Veazey—SS 
Leder, ir R.—PH 
Lee, Max M.—NI 
Lees, Jo hn M.—ONT 
Leet, Donald A—NWIT 
Leghorn, Kenneth M.—NWk 
Lehman, Richard A.——-RO 
Lehosky, James M.—SS 
Lehr, James C. PH 
Lei ichm an, Wi am W. SS 
Leichner, Wi llia im G.—NI 
Leidel, William F., Jr.—N\ 
Leider, Gregory J.—MIL 
Leigh, Frank C.—PNW 
Leimseider, Edward B. NY 
Leinbach, H: B., Jr.—M\ 
Le -ipold, W.C. NWEK 
Le iske, Roy R. MIL 
Leiter, R. M@—NWK 
Lekosky, Edward 
Lelievre, Andre—NS 
Lelugas, Joseph J.—CHI 
Lemaster, Robert—MIL 
Le Moine, Donald E.—P1 
Lemoine, Everett C.—PV\ 
Lemonier, C. R.—NY 
snnon, Ch: irles F.—RO 
2ens, Karl G. NY 
onsky, Albert—NY 
ntz, James W.—P\ 
o, John P.—PV 
sonard, Fred—BW 
onard, Philip A.—N1] 
-onard, Vernon F.—RM 
Edmond A.—BUF 
Leonard 
seonowich, Stanley—C 
pine, Louis A.—CT 
rman, Jerry—NY 
rmer, Herman B.—NWkK 
srner, Louis L.—CHI 
roux, Roger—QUE 
sscher, R. F.—CHI1 
ss, Frank W.—DET 
vessheim, Arno—DET 
ester, William M.—NWk 
euthold, Donald W.—PNW 
zevey, H. A. NS 
vevin, Allan F.—PH 
evin, Carl—CH] 
vevin, Monte L.—NY 
vine, Bernard B.—NY 
Levine, Charles J.—RO 
Levine, Marvin S.—CHI 
Levine, Morton—PV 
Levites, Solomon BI 
Levy, Marshall M.—NY 
Levy, Murray D.—NWK 
Lew, Baak Wai—PH 
Lewellen, W. G., Jr.—DET 
Lewi, William- NY 
Lewis, A. Beverley—QUE 
Lewis, Daniel—NY 
Lewis, Donald H.—CA 
Lewis, Gerald—N WP 
Lewis, Jerome—N Y 
Lewis, Kemble S.—CA 
Lewis, Lawrence-—CA 
Le wis, Robert—WN Y 
Lewis, Seymour—N Y 
Le Witter, Robert D.—DET 
Leyes, Charles E—NWK 
Libbey, James T.—DET 
Lichtenberg, Charles—WNE 
Lichtenstein, Dan—N WK 
Lightbody, Albert—-BW 
Milton E.—GG 

ince, E arl F.—ONT 
nd, Carl J. 
Lind, Ted N.., CHI 
Lindahl, 5 CHI 
Lindau, Jules W., I1JI—SS 
Linderman, John L.—DET 
Lindh, Gunnar C, T.—DET 
Lindlaw, William—N WK 


LAFITTE-LYBECK 


nn, Carl } CA 

nson, Donald H.--CA 
nton, W. Henry, J1 PH 
! l, Arthur S.—DE1 


tzin . Robert J NWP 
jivermore, Russell P Dh 
lloyd, John B.—Cl 

ober, Russell k.—P1] 
ochner, Robert L.—N1 
‘ric d.—WNE 
Wak S.—S\ 


effelma n, Howard G Sho 


] 

I 

I 

I 

I 

I 

Lo 

Loehr, Heinrich—DET 
Loesing, Joseph B., Jr.—N\ 
I oewe nthal Leon A. SC 
Logel, Paul E.—BUF 
Logozzo, Arthur W.—WN|I 
Lohman, Sidney W.—RSM 
Lombard, Frank A NWk 
Lombardi, Amico J 
Lombardi, John P.—NWkK 
Lombardo, Murray D.—!’HII 
Alfres iR.—ONT 

La , Edw: ird E. N! 

Li icre, Walter B CHI 
ngstreth, Joseph G SI 
Thor J.G WNI 
L.—SL 

Lope z, Richard ( CA 
Loranger, J. Albert—-N WI 
Lordly, L. Chester—-NWK 
Lorentz, Robert C.—NWk 
Lorenz, P\ 

Lorenz, Rudolph, Jr.—GG 
Loring, Herbert F.—-SS 
Losito, Joseph M BU} 
Loucks » Harvey L.—BUI 
Lou de ‘n, Ja nes R. 

Loud n. Lilyon | 
Loue CHI 
Louik, Leonard—PI 
Martin—CHI 
ouis, Robert K UMW 
vallo, Carmine NWk 


I 

I 

| 

I 

I 

I 

L, WA 

CHI 
Lowe, Cabell L.-—SS 
Ri bert TO 
Li ) Rober t D 
Lub rge—NY 
Lucas, Anatole M UMW 
Lu nn E.—SC 
Lucid, David E.—MV\ 
Luckino, Patrick J 
Luckow, Joseph—N ¥ 
Ludascher, W. C.—-PH 
Lufkin, Chancey F., J1 Si 
Lull, Emanuel E.—RO 
Lumbard, Edward 
Lundberg, Willard SC 
Lundsten, Stanley L.— DE 
Lundwall, Rodney E.—-NWP 
Lunn, James S NY 

Joseph—NY 
Luscombe, T. A.—ON'I 

Li iscus k, Paul C.—K¢ 
Luskin, Robert G 

ter, Carl J Cr 


undred one 


Lindquist, Gunnar—CT 
Lindsay, James P.—PH 
Lindsay, John—RM 
Lindstrom, Althen C.--RSM 
Lindvig, Philip E.—lPH 
Link, Floyd W N] 
I 
| 
L 
Linzer, Robert—NWk 
Lipke, Paul H., Jr.—DE 
Lippa, Fred F.—RO 
Lipscomb, G. F., Jr.— Ss 
Liptak, Paul P—NWk 
x 
| 


LYCKBERG-M¢ 


Lutt Lyle BW 


Yr — 


| 
() 
lid 
1) 1, Ro 
i) 
( 
IN 
M Cl 


le N 
| 

Rob ( 
nat, 

l , Philip 


NEILL 


QI 
J PI 
~ 
ST 
ON] 
J DET 


PH 
KI 


Malone, Maurice F.—QUE 
Malone, Roger W., Jr.—Cl 
wocker, Lou SL 


Mann, Basil E—NWK 
Manning, Joseph F.—ENE 
Manr ng, William 
Mansfield, George E.—NWkK 
Manzella, Joseph J.—PY\ 
Marberg, Carl M.—CHI 
Marceau, Gerard J.—CHI 
Marcey, Stephen D.—M\ 
March: ik, Nicholas NWK 
Marci iak, Emil—WNE 
Mareucilli’ Armand—NY 
Marcus, Paul—N 

Marcus, Stanley A.—DET 
Marcy, Rol vert NWK 
Maresca, Anthony NWK 
Margriill, He rt NY 
Margus, Edw rd A. NW K 


Marks, L. F. 4 

rkwoo id, Willi i1., Jr.—PH 
Marlo e, Mur I 

> NWK 
Marquardt, Carl G., Jr.—-NY 
Marra, Frank S.—DET 
Marsh, E. CHI 
Marshall, Andrew C.—SC 
Marta, Anthony S.—DET 
Martel, R — A.—SC 
Martens, Charles E.—ST 
Martens, Stanton C.—CT 
Martin, Elizabeth D.—NY 
Martin, Frank A CA 
Martin, George—WNE 
Martin, James M.—ENE 
Martin, James O.—NI 
Martin, John P.—PH 
Martin, Maurice—N 
Martin, Oliver E., Jr.—SS 
Martin, R. A.- ON T 
Martin, Richard H., Jr—WNE 
Martin, Sidney M.—ST 
Martin, W. D.—CA 
Martin, William P.—WNE 
Martinelli, Guy A.—NY 
Martinez, Y. M.—CHI 
Maruchnies, George G.—CA 
Marvel, Jackson CHI 
Marvin, John M.—WNE 
Marx, Erich SC 

Marx, Wi ti iam A. NWkK 
Masciare Alberico—ENE 
Mason, be rt J —DET 
Mason, D. F.—QUE 

Mass, Herbert M NY 
Masson, Donald—CO 
Massopust, C. F.—CHI 
Must mn, Frank—SS 
Mastriano, Henry N. 


Ma Jul lius C—NWP 

‘th, 3, Re S.—UMW 
ttimoe, PT. TO 

Maute, Bernhard W.—NWK 
Max son, Or win G. SC 
Maxwell, Brye« NWK 

M Lj be e, Roder ck M. NWK 
Mayer, Hans SC 

Mayer, Mark G.- NWK 
Mayurnik, George—NY 

May wald, Frederick J. NWK 
Mazer, M.—MV 

Mazia, Joseph BW 

Mazoff, Michael “ds 

Mazur, Raymon 


Mazzarelli, Au t ‘Me 


1 
Mazzarelli, NY 
Ma nk C.—N WK 
Me iel B. PH 


Me: 
Me 
Me 
Me 
Me 


Me 


Allister 


ichard L.—SS 


ay Alex 


CT 
ard T.- —NWk 


wrence “ENE 


“U MW 


"ill 
Gi n, Harry J—DET 
Grath, Maurice F., Jr.—NY 
Graw, John J.—PH 
Grew, Frank C.—PHIL 
Gull J 


Inty) Albe rt R. P\ 

Intyr D n R.—DET 

eael ck W., Jr 
Kay, W im ¢ BW 
Kechnie, William V.—ENE 
Kee, David—SC 


ert Bruce, Jr.—DET 


rroll P.—ST 


ich 


SPE JOURNAL, June, 1957 


Ly 
| kberg, Berndt K PH Manganelli, M ael A.—WNE ride, J 
Lyd iW M\ Mangin, Gerard F.—SL Brien, William K.—ENE 
Ly Mangino, Dominick D.—KI Cabe, Robert F.—CHI 
a Lynch, H. A fred--MII Manley, Frank H., Jr—BUF Me Cann, Charles—PH 
Joh RSM Mc Cann, Hir: 
Edwin W.—NWK Me Carthy, L 

ns, J H ( Me Carthy, Vincent D.—NY 
a ‘ Lytle, W W.—CA Mc Cauley, Donald S.—NY 
le Cauley, John W., I1I—SS 
Mc Clellan, Ernest E.—CA 
, Mc Clure, James Q. A.—PI 
M Mc Clure, Peter R.—ENE 
Me Clure, Wilbur F.—MV 
Bip, W.—WNI Me Connell, Robert K—WNE 
Me Connell, William R.—DET 
Mc Convey, Alan J—ONT 
Me Cormack, Donald C.—ONT 
d L.—NWkK Me Cormick, Clarence—CHI 
Lilton E.--TO Me Cormick, George C.—PH 
y E.—ONT Me Cormish, W. E.—CHI 
NY Marino, J ph A.—PI Mc Cosh, Frederick 1—DET 
es | Mark, Richard—NY Mc Coy, William C., Jr—CA 
ea er—P] Markhoff, C les E.—PH Me Crady, Frank E.—ENE 
rt—DEl Mc Cready, Donald L., Jr.—BW 
F.—BI Me Creery, Albert J.—RSM 
Sica th L.—DET Mc Cuen, Donald L.—NS 
4 Me Culla, Robert K.—MV 
‘lack, . Me Culloch, W. J. G.—NWK 
Mack, John M M\ Mc Cutcheon, Robert J.—CA 
lackenzie, W. B.—N) Mc Daniel, Howard M.—CA 
“Richard F.—PH Me Donald, Dale—SC 
NY Mc Donald, J. N., Jr.—ENE 
see Mack ey, Kenneth W NWK Me Donald, Le Roy R.—SC 
a Lan lan A Mc Donald, Roland D.—BUF 
n, Du Dorman, Robert S.—SL 
et eod, L. ¢ Me Duff, James M.—ST 
I I Me Elligott, Edward M.—PH 
Mac Martin, Wil r ‘ic Elroy, Samuel A.—CA 
Mae Neill, H. N Mc Ewen, F. W.—ONT 
. Mae Phee, Pau Mc Ewen, J. E—ONT 
Mac n, W Me Farland, Richard M.—NY 
Mac Pherson, J. Mc Geachie, -ONT 
Mac Rae, Frane Me Gee, ich 
Madden, S.G.—N¥ Mc Gee, Robert M 
Madenwald, Frederic AA—MIL McG J 
M k, Bruce Hi_NWK M 
M 
M 
M 
N ¥ Me 
> M 
Me Guire, Thomas M. NWK 
Mag , E. E.—DET Me Ilwain, Roger L—DET 
Magnussen, F. C.—BUF Mc 
F Magruder, Guyler—GG Me 
ider, William R Me 
| nici R. P\ Mi 
M r, J es T., Jr.—NI Mec 
Maher, Walter A RSM Me 
M e, William H UMW Me 
Mal nn, Charles V.—ENE Me Kee, 
M y, Ten NI Mec Kenna, 

, Maibrunn, Myron—N ¥ Me Kenna, Lawrence A.—NWK 

Maier, ‘Robert E.—PHIL Mc Kenzie, T. Curtis—DET 

Main, Gaylord W Si Mc Kinney, Edwin J.-—SC 

Maine, DeWitt C.—S¢ Me Lain, William G.—CA 
Mains, Gerald H PH Me Lain, William R.—CA 
se M el, Melvin I NY Mec Laughlan, T. R—WNE 
Maiter, Arthur k.—PH Me Laughlin, John A.—BI 
‘at! A | , Paul W.—NW2 Mc Lean, George K.—SC 
W. Mc Lellan, Thoman A.—ONT 
yr, rd k. Me Mahan, Wilbur G.—CI 

Mak , Viola B Mc Mahon, E. K.—KI 

M Richard H.—CT Mc Millan, Bruce T.—NWK 
lalby, H 1s.—SC Mc Minn, C. k.—CI 
", \I Ed rd J CA Me Minn, Roland A.—CHI 
és. Malianni, Theodore \ GG Me Mullen, James F.—CT 
ki, Theod P.-PH Me Nally, Robert J—PV 
M dJ., Jr.—St Me Nash, Howard H.—CA 
Ma Hu K.—SEO Me Naughton, Thomas W.—ENE 
M W WNE Mc Nearney, Thomas O., Jr.—SL 
oe Malmberg, W m A.—PH Me Neill, Blakely R.—WNE 
Malo, Urbain J. H.—RSM 
One hundred 


Me Nulty, Daniel S—DET 
Me Pherson, John A.—DET 
Me Quillan, Jack A.—SI 
Mc Sheehy, William H. 
Mc Sweeney, E. E.—CO 
Me Vickar, Henry L., 
Me Williams, John O.—CA 
Meacham, Fred C.—NY 
Means, Fred C. NE 
Mears, Vincent L—NWkK 
Meath, William A.—ST 
Meckauer, Henry F.—NY 
Medina, Henry—CA 
Medl, Robert C., Jr. 
Medoro, Albert M., Jr.—RO 
Meeker, David—MV 
Meglino, Nicholas—NY 
Meister, Travis H.—DET 
Meklembourg, Harry L.—NY 
Melack, Michael—N WK 
Melchore, James A.—NY 
Meldrum, Kenneth—DET 
Melnick, Sidney—CHI 
Meltzer, Maurice—CHI 
Melville, Richard J.—RO 
Melvin, George H SS 
Melvin, S. R—WNE 
Memering, Leroy J —NWK 
Mendes, Anthony A.—_NWK 
Menegus, Bruno V.—NWK 
Mengucci, John R.—BI 
Menkel, Gary G.—NY 

Merck, Walter J—NY 
Meredith, Lloyd A.—QUE 
Merke, Joseph—MV 

Merrill, Arthur M@.—NY 
Merrill, Elwyn E. 
Merrill, Victor Q. 
Mersey, David—CT 
Merszei, Zoltan 
Merz, Peter H.- NY 
Messenger, David L.—RO 
Messina, William A.—CA 
Metcalf, Emerson D.—SC 
Metzger, Arthur—NY 
Metzger, Paul J—NY 
Meyer, Arnold M., Jr.—NY 
Meyer, Charles F.—PI 
Meyer, Fred J.—ST 
Meyer, Garson—RO 
Meyer, Herbert—SC 
Meyer, Joseph E. 
Meyer, Leonard S.—CO 
Meyer, Raymond W.—ST 
Meyer, Walter B.—SL 
Meyer, Walter H. CA 
Meyer, Werner T.—RO 
Meyers, David 
Meyers, George E.—NY 
Meyrick, Harold A.—CI 
Miale, Peter M.—NY 
Michal, Edward V. 
Michalski, Steve—NI 
Michaud, C. L—NWK 
Michel, Kenneth G—NWK 
Michels, Alfred J.—SC 
Michl, Edward F.—SEO 
Midyette, Allen L., Jr—WNE 
Mighton, John W.—DET 
Miksch, Mathan—N WK 
Miler, Richard W.—DET 
Miles, A. David—DET 

Miles, Robert E.—NY 

Mileto, Anthony F.—BW 
Millar, Robert R.—KI 
Millard, Raymond L.—RM 
Miller, Allan F.—PV 
Miller, Bruce M.—PI 
Miller, Charles M.—SC 
Miller, Cloven E.—CA 
Miller, Don R.—CHI 
Miller, Earl—MIL 

Miller, Edward L.—CO 
Miller, Ernest J. 
Miller, Francis L.—MV 
Miller, Fred B.—PNW 


_ENE 


SPE JOURNAL, June, 1957 


RSM 


\ DET 
\ DET 
W m | J 
er E.—CHI 
John RO 
bert J NY 
R d p G PH 
Clare L.—RBW 
1, Frank W CHI 
Arnold E.—ENE 
Charles, Jr Cr 
Frederic | RSM 
John | BUF 
ck, Ge ip ro 
J ( 
Raymond S.—NWK 


( 
, Will J.—RSM 
no, Ralph L.—ENE 
yn, Robert J PH 
r, Jack—ONT 
rma, I J.—PV 
v, Herbert C.—ONT 
Peter D—NY 
, Art F.—_WNI 


Richard J.—WNE 
d. Ber \ PI 
u Laurence C,, J1 PH 
Rob H KI 
Berti ENE 


r, D | D 
, Ber rd J 
Hil t W 
J N¥ 
W M 
n, Rog H.. J 
rop. Homer 
.M. Scot 
S.K UN 
r. Alfred FE 
ver, Rol R. 
] fuss, Thor 
er, ( rles S 
ler, Eugene F. 
r, Andrew C C 
Idoon, Thor J 
holland, W.G 
r, John E.—C 
illins, D J 
ulter, Robert K 
unkaesy, Erne 
H rrv 
, David A 
ro, John A 
ro, Kenneth E 
\ k, J 1 \ 
loch, C nD 
rphy, Edward B 
vy. F ck 
Harold 7 
J. Donal 
phy J P 
Paul T 
5 
vy, Albert H 
y, Charles F 
v. D ld 


ONT 


R.—DET 


MC 


DI 


l 


RSM 


UE 
CHI 


CA 
RO 

NWK 
ET 


One hundred t 


NULTY-NAST 


Miller, Hugh L.—QUE Mort Don 7 
Miller, Jerome L.—N’ Morrison, J 
Miller, Nels A—CHI ME 
Miller, Robert W.—BUF Morrissy, James 
Miller, T} is W sc Morrow, A. 
Miller, William P.—CI M \. 
Millholland, Wm. K., Jr.—Cl M , Clifford G a 
Mill Morse. George T ate 
Mill M k. Jo B $ ra 
Mill M ki. I \ | 4 
Mill M 
Mil \ 
Mill \ \ 
\ 
Milt \ 
Mils \ 
Mir VNE 
M M NY 4 
Mine \ PNW 
Mix h C 
Mir \ W “a 
Mint M 
Misk M NE 
Mist? \ O 
M ttel, W fil M PH 
Mittelstadt, Norbert—MIL N M\ i 
Mizuhara, S. J—QUE NWK 
Moats, Morris M@.—DET \ 1] 
Modigliani, D. P—NY NWK 
Modieski. Howard F.—CHI M INT 
Mohr, Wilfred J SS M ‘" 
Molen, Franklin B.—CHI \ Wk RE 
Mollman, Robert E.—CA M HI t 
Monaco, Foster—NY M CA 
Mor », Leonard A.—-SEO \ 
Monaco, Roe—NY M 
Monaco, Sam—NY \ 
Monaghan, Gerald J—NY CHI 
Monal \ WK 
M n N le 
Mond ENE » 
Mon \ RSM 
Mons CA 
Monts WP 
Mont MW 
Moody ) WNE 
Mooney, | iW SI PV 
Mooney, Fred E ENE j NY 
Mooney, Melvin—N WK NY 
Moore, Clarence M., Jr.—K¢ M CHI jae 
Moore, Eugene C.—SL M PH ~ 
Moore. H. Eat DET Murray, J. A ENE ; 
Moore, J. Franklir CHI Murray, J ph F BI 
Moore. John B., Jr.—GG Musgrave, Thor | CA 's 
Moore, John T.—PV Muto, A. Doug WNE Seer, 
Moore, Lloyd T.—N WP Muttera, William H., MII 
Moore, Robert A. ] Myers, Dale C.—NI | 
Moore, Robert I PH Mvers, John G.—DET a4 
loore, Shelton H.—BW Myers, J H., 
Moore, William L.—PH M\ . Richard E MV 
Mooy, Ricl 1W CHI Mvers, Robert G., J? ST a 
Moratt Myers, Wayne C.—BI d 
Morco Mverson, Richard I ENE er 
Morel Mi James R.—NY 
Moreh Myles, William A.—NY ‘4 
More} Myllykangas, Waino W.—_ENE : 
Morgan 
Morgan, C. P. Pri 
Morgenstern, Henri—NY 
Morie, Fred C.—SL : 
Morningstar, Otto ENE Nadel, Murray NY 
Moroney, John F.—NWK Nagy, Julius J.—CHI 
Moroz, Peter J PH Naiar, Thomas J N ¥ eas \ 
Morrell, Clyde E WNE Nakai, Tadatoshi—-OSA 7S 
Morrill, John I GG Nakamori, Kiyosl OSA 
Mor Earl D.—DET Nakao, OSA 
Morris, James J.—NY Nakayama, Kiyotsugu--OSA 
Morris, John F.—KC Nalle, Ge e Jy ST P 
Mort John K.—PV Namm, Arthur B.—-N% 
\l r? R. (| Nanke., J. Arthut BW 
Morris, Parker W BW Napravnik, August——-N Wk 4 
Morris, Robert F.—DET Narigan, Harold W.—-PH 
Morrison, A. G.—UMW Nast, Leo—PH 3 
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NATHAN-PECK 


Nathan, Haiman S BUI 
Nathan, Jerome H RUT 
Nathanson, Bennett—WNE 
Naturale, Anthonv—NWkK 
Naturale, Joseph \\ kK 
Naul, G. M.—SS 

Nault, Henry J.—NI 
Nauth, Raymond—I)ET 
Nazar, A. R.—TO 

Neary, Anthony J... CO 
Nehemiah, Maurice A NY 
Neitlich, Mark W.-—-NWK 
Nellis, Adin A. Jr.—PH 
Nelson, A. William—CHI 
Nelson, Byron W.—-M\ 
Nelson, John F.—CHI 
Nelson, Melven V. CHI 
Nelson, Marle F.—-M\ 
Nelson, Philip S— 
Nelson, Reginald F.--ON1 
Nelson, R. S.—ONT 
Nelson, William K UM\ 
Ne ring, Theodore J CHI 
Neros, Clifford A.--C A 
Nester, J. E—NY 
Neumann, Clarence P.— 
Neumann, J. A.—CA 
Neville, Thomas W.--CI 
Neward, George A. RO 
Newberg, Raymond G.—-N Wk 
Newcomb, Benjamin R.- 
Newell, D. M.—ST 
Newhall, Richard C.. GG 
Newman, Donald R..-CA 
Newman, Edgar P.—_-ONT 
Newman, Ferris E.— NI 
Newman, Irving I.— RSM 
Newsom, Brantley I.--GG 
Niborski, Melloch—_NS 
Nicely, Wayne—CI 
Nicholas, Aristides S DET 
Nicholl, J. F.—NWK 
Nichols, Anthony—PV 
Nichols, Gaylord E.—S¢ 
Nichols, James A..-BW 
Nichols, Malcolm A.— DE 
Nicholson, Bradford L.—SS 
Nicholson, Nick A.—-SC 
Nicholson, William—CHI 
Nick, Alexander M.--DET 
Nickerson, Mortimer H.— WN Ff 
Nickless, Herbert C.—ENE 
Nickless W. Harmon--DET 
Niclaus, William L..-N WK 
Nicol, William H.—CA 
Niebuhr, A. F.—BW 
Niehaus, Frank—-SL 
Nielsen, Alvin R.--WNI 
Nielsen, George C.—PH 
Nielsen, Paul O.—-SC 
Nielson, Carl A.-BW 
Niemi, Oscar E.—CHI 

Nilo, Salvatore C.._NY 
Niquette, Earl G. Jr.—RSM 
Nishimura, Rihei—OSA 
Nispel, Alfred C.—ENFE 
Nissel, Frank R.—NWkK 
Nissen, William C. Jr._-EN] 
Nissle, William N.—PH 
Nitzberg, Daniel] I.—BW 
Nixdorff, Frank S. Jr._-PH 
Noble, Ralph A.— QUE 
Noble, Sid—-NY 

Noble, T. Walker-—MII 
Neck, T. G.—NY 

Noe, Leon R. NY 

Nolan, John L.—CHI 

Nord, George H.—ONT 
Norgren, Leigh H.._-RM 
Norman, Richard M.--MV 


Normandin, Raymond 0..-ENF 


Norris, Frank C.—SC 
Norris, R. W.—ST 
Northrop, George S.—-N \ 
Norton, Kenneth C.-C A 
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Norton, William H.—CHI 
Novak, Izador J.—CT 
Novotny, Ernest E._-PH 
Nowaczyk, John—-PH 
Nowaczyk, T. F.—NWP 
Nufer, Arthur—NWkK 
Nussbaum, Frank J.—N} 
Nutter, Donald M.—-UMW 
Nyborg, Preben—NS 
Nyquist, Arthur S.— CT 


Oakley, N. Bruce--ENE 
Obata, Shigekazu—-OSA 
Oberkircher, F. D.-N WP 
Oberle, Henry J.—PI 
Oblinger, Gates S—BUF 

©’ Brien, George M._-_N Y 
O’Brien, John C.—N Wk 
O’Brien, Paul J.—SI 

O’Brien, Philip—CHI 
©’Brien, Thomas W.— CHI 
©’Connell, John J.-N Y 
O’Connor, Martin J.—MIL 
©’Connor, Hubert P.--RSM 
(Connor, Richard T..-ENE 
’Donnell, Charles P.—WNE 
O’Donnell, John R.—PHIL 
Oehling, Ernest L.—SEO 
Oelman, Walter F.—MV 
Oettinger, Henry Jr._-N Y 
Ogando, Joseph A. Jr.—-_NWK 
Ogden, F. Faxon—PH 
Ogden, Oscar H.—CI 
Ogeman, Elon T. V.--NS 
Oglesby, Richard C.—DET 
O’Hagan, William D.—NWK 
O’Hara, Raymond J.—CA 
O’Hearn, Joseph J.—RO 
O’Kane, Robert G.—ENE 
Okie, James P.—CA 

Oldham, W. N.—WNE 
Oleesky, Samuel S.—SC 
Oleksiak, Richard—-BU F 
Oler, T. Milton Jr.—BV 
Oliva, Samuel A.—CT 

Oliver, Herbert D. Jr.—CA 
Olsen, Harry O. Jr.—RSM 
Olsen, Martin A.—-NY 

Olsen, M. AA—NWK 

Olson, Harold M.—CA 
Olson, Wiliam E.—PV 
Ondrejko, John G.—SEO 
O’Neal, Paul S.—EN 
O’Neil, Frank V.—N 
O’Neill, James P.—-S 
Onik, John K.—SL 


Oppenheim, Joseph G. Jr.--N Y 


Ord, Harold V.—SC 
Orloff, Dale L.—NY 
Orlow, Alfred—MV 
Orme, Thomas 
Orr, Alfred T.—ONT 
Orr, Henry J.—CA 

Orr, John B.—WNE 

Orr, Kathryn D.—CA 
Orr, Leslie G.—KC 
Ortner, John F.—-NY 
Osborn, Wayne J.—NWP 
Osborne, Edward B.—CA 
Osborne, N. W. Jr.—CA 
Osborne, R. S.—ENE 
Oshima, Keiji—OSA 
Oskin, Ernest T.—PHIL 
Ostkar, Joseph W.—CA 
Ostlund, Eric—DET 
Ostoich, Eli—MIL 
Oswald, Paul F.—NS 
O’Toole, John E.—WNE 
O’Toole, John L.—NWk 
Otto, Dan E.—SL 
Ouellette, Norman PV 
Overholt, G. T. Jr.-—-NY 


Overwein, Joseph H.—MV 
Oveson, Elvin A.-UM\W 
Owen, Charles R.—CA 
Owen, LeRoy—UMW 


Packheiser, Frank-—CHI 
Pacia, Frank—-N Y 

Page, Katharine—EN 
Page, Leon J.—NI 
Painter, Arthur H.—ONT 
Pajak, Theodore P.—BW 
Palen, Julius W.—GG 
Pallene, Ralph J—WNE 
Palmer, Edwin F.—RO 
Palmer, Lewis E.—SEO 
Palmer, N. J.—NS 
Palmer, S. E.—NWkK 
Palmquist, David E.—QUE 
Pamatat, Clinton A.—NY 
Pamatat, Elwood G.—_N Y 
Pancoast, Harry E.—S] 
Pandolfo, George—N Y 
Pannhausen, John—CH 1] 
Pare, Girard F.—WNE 
Paris, Walter R.—PV 
Park, Ford R., Jr.—NY 
Park, Joseph D.—RM 
Parker, Gerald F.—ONT 
Parker, J. C., Jr.—ENE 
Parker, J. P.—ONT 
Parker, Mitchel!— PI 
Parker, Robert M.— k 
Parker, Walter B.—-E 
Parker, Willard G.—NY 
Parkes, Sidney—-ONT 
Parkhill, J. E.—ONT 
Parks, C. E.—CA 

Parks, James G.—SS 

Parks, John E.—PI 

Parks, Lloyd E.—SS 

Parks, Robert M.—SI 
Parliman, J. H.—WNE 
Parmett, George L.—NY 
Parry, Harvey L.—NWkK 
Parsekian, Harold M.—-CT 
Parsekian, Richard A.—_NW kK 
Partridge, Howard W.—NY 
Pasowicz, Walter E.—-CHI 
Pastore, Ronald M.—NY 
Paton, John B.—PH 
Patrick, Loren A.—-SC 
Patrick, Robert J.—_ NY 
Patrinelli, Harry—-PV 
Patterson, Albert F.— RO 
Patterson, Charles G.—-CA 
Patterson, LeRoy R. Jr.__ K ! 
Patti, Dante J—ENFE 

Paul, Julian—ENF 

Paul, Samuel—DET 
Paulen, Jacques R.—SS 
Paulishak, Peter P.—-CT 
Paulus, George F.._N WK 
Pavanel, John C.—ONT 
Pavlick, George E._-C A 
Payne, Albert E.—MV 
Payne, George P.— KI 
Payne, Roy R. Jr.—PV 
Peacock, Walter W.—ENE 
Peacock, William H —NWk 
Pearce, Woodrow W.—-SC 
Pearl, Curtis F.—NY 
Pearlman, Joseph—N Y 
Pearse, Wilford A. Jr.—CA 
Peasley, W. Kenneth—SC 
Peat, Roy L.—SC 

Pebly, Harry E. Jr.—NWkK 
Pecchiai, Renato—NS 
Pechman, Jack R.—RM 
Pechulis, Charles P.—ENF. 
Peck, George A.—-RO 

Peck, Guy S.—BI 
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Peck, J. A.—BU] 
Pecktal, Jack R.— CA 
Pedersen, Joseph R.-—C1]! 
Pedersen, Vaughn——-CH]! 
Pedrotti, R. J—WNE 
Peiler, William H.—-K¢ 
Pelensky, John F.—NWkK 
Pelikan, Rolf—NY 

Pelletier, Robert I.— FE? 
Pensado, Frank—SS 
Pentland, Lewis J.— C1 
Perdue, L. M.—PNW 
Perkins, Kenneth—N Wk 
Perkins, Raymond S.--NS 
Perlberg, S. Everett-- NWK 
Perlman, Harry—NY 
Perlmutter, Charles—NY 
Perlmutter, Donald—NWK 
Perloff, John W.—ENE 
Pernik, John F. Jr.—-M\ 
Perras, Henry A.--WNE 
Perreault, G. V.— WNE 
Perrine, J. Franklin—NY 
Perron, Robert Cr 

Perry, Eli—ST 

Perry, H. A. Jr.—BW 

Perry, Norman L.—N \ 
Perry, Rodney S.— RO 
Perzan, Harry J._-CH] 
Peter, Richard C.—K! 
Peters, Abram—DET 
Peters, M. W. NWkK 
Petersen, Fred F.--N \ 
Peterson, Fred D.— GG 
Peterson, John—CH] 
Peterson, Lloyd A CHI 
Peterson, Milton 0.--CH] 
Peterson, R. T.—RO 
Peterson, Warren FE NWkK 
Pethybridge, Donald F.—PV 
Petretti, Mario J.—SEO 
Petruccelli, Frank—N WK 
Pettersson, Ragnar L.—NS 
Pettit, James A., Jr.—WNE 
Pfaff, Peter—NWK 

Pfaff, William G.—NY 
Pflederer, Fred R.—-MII 
Pfunter, Jordan—SS 
Phelps, G. W.—PH 

Phelps, Horace N.—M\ 
Phelps, Richard C.—C] 
Philbin, David J.—BI 
Philbrick, Warren W.—PNV 
Philipson, Pau] P.—N 
Phillips, Daniel N.—N 
Phillips, David—DET 
Phillips, Forrest E.._N Wk 
Phillips, Lewis L.__TO 
Phillips, Martin A. Jr._-CA 
Phillips, Ralph O..-DET 
Phillips, Raymond F.—-CHI 
Phillips, William J—NWP 
Philipson, Goran—-NS 
Philipson, Joseph—S¢ 
Phipps, John B.—CA 
Picard, John A.— DET 
Pick, Joseph Jr.— PI 
Pickering, C. C. Jr.—BI 
Pickering, George E.—1 
Pierce, Elliot S—BW 
Pierce, Russell F.—( 
Pierson, Samuel D. 
Pilat, Theodore J.—CHI 
Pinck, George L. A. QUE 
Pinkston, James T. Jr.—-ST 
Pinsky, Jules—WNE 
Pintar, A. L.—CHI 

Pioch, Herb W.—TO 
Pittenger, C. R—NWK 
Pittenger, James E.—DET 
Pladek, Oscar J.—NWK 
Planck, Ivan A.—NI 

Plant, Henry T.—NS 
Plasewicz, C. F.—BW 
Plaskett, Clyde A.— NY 
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Pilato, Ing NS 
Platt, Cort—NMW 
Plichta, Richard J WNE 
Plimmer, Alfred G MV 
Plisco, William B.—NY 
Plitt, Kar] F BW 
Plowright, Robert ID.—-CHI 
Plum, Myron W.—-SC 
Plume, David S.—_ NW kk 
Plummer, John C SC 
Pochel, Martin L. CHI 
Poindexter. Emmet W. J NW kh 


Pokigo, Francis J.— WNI 
Poli, Emilio I DET 
Pollack, Albert R PH 
Pollack, Maxwell A.- NW k 
Pollard, Robert FE. WNE 
Polson, Allen E.—CA 
Pomper, Anthony W.—NWk 
Poole, R. W. Jr.—WNE 
Porte, Jack W.—SI 
Porte, N. H.—CHI 
Portenier, Donald E..-NWP 
Porter, Benjamin T.—_CHI 
Porter, George B.— P] 
Porter, George W CT 
Porter, Robert F. J) RSM 
Porth, Irving H.— CHI 
Posey, Thomas J.--SC 
Post, Ronald W.NWkK 
Potapchuk, William—C A 
Potischman, Edward K..-EN] 
Potoezky, Joseph B.—SC 
Potter, Henry B.—NWP 
Potter, W. D.—MV 
Potts, William G.— CH] 
Poust, M. L.—CHI 
Powazi, Josenh N¥ 
Powell, Paul U.—C1 
Powell, Richard 
Power, C. James—ONT 
Powers, Don M. SS 
Powers, L. Jack—QUE 
Prah, Harry F.—CI 
Prall, Georve M. 
Pranitis, Leo J.—BI 
Prassl, Anton—NWK 
Preiss, Herbert—N Y 
Prelogar, W. H.—KC 
Prescott, Francis J NY 
Presson, Peter H.—CA 
Preston, E. Kirby--NWK 
Preston, Mark D.—SC 
Preston, Willard M@—~-NWK 
Preuss, Peter P.—NWK 
Pribble, Wayne I.—NT 
Price, Floyd L.—SC 
Price, James E.—PH 
Price, Richard H.--SEO 
Price, Robert K SS 
Price, Warren L.—NY 
Prideaux, Donald G.—-S‘¢ 
Prince, Sidney W.—RUF 
Prindle, Don G.—CHI 
Prior, James C.—-SC 
Pritchard, Hiram B. ITT—RO 
Probst, Karl J—NWK 
Prosen, Stanley P.—RBW 
Proske, Herbert——N Y 
Prpich, George—DET 
Pruitt, Julian S DET 
Prutton, C. F.— RW 
Pschorr, Frank E.—PH 
Puderbaugh, Georg BI 
Pueser, Stanley W.—-SI 
Pullan, E. M. ONT 
Puls, Fred H MI! 
Punnett, William M PH 
die, David—ONT 
I due, John C.—TO 
Putsey, Harold B.SC 
Pyhel, Henry—N WK 
Pyle, Charles B. Jr.—CHI 
Pyves, Edward I QUE 
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PECK-REICH 


Qually, Lloyd E.—CHI 
Quarnstrom, Ivar— DET 
Quartarone, Frederick I ENT 
Quasnosky, Bert C.. NWkK 
Quear, Eugene C.— Cl 
Queisser, Arthur J.- CHI 
Quinby, Frank L. J NWK 
Quinlan, Joseph—N \ 
Quinn, Francis S.-N Wk 
Quinn, James P.—-NWP 
Quinty, Joseph E.—NWkK 
Quitoni, Louis J.—NWkK 


Rackett, William D CQO 
Rackow, John L.— CHI 
Radel, William— lH 
Rademacher, George A CHI 
Rader, John—NY 
Radi, Lino J—NWK 
Radler, Herbert W.—C] 
Radler, Raymond 
Rae, Elmer—SC 

Rae, James F.—GG 
Raeuber, Arthur E.—MII 
Raff, Herbert L._-N Y 
Rafstedt, Richard E.—PH 
Ragsdale, James W.—ST 
Rahm, Louis F.—NWkK 
Rahm, Walter E.—NWkK 
Rahn, Arthur—ONT 
Raiche, Arthur J.—CHI 
Rainer, William C.—BW 
Rainey, William J.—NWkK 
Rainhart, LeRoy G.—NS 
Rainville, Arthur D.—SC 
Rainville, Dewey—-NY 
Rakas, N. J—DET 
Rampe, John F.—CA 
Ramsey, A. L.—CHI 
Ramthun, Bruno—CH I 
Randell, Arthur—SEO 
Randolph, Harmon H.—NY 
Rank, Charles—CHI 
Ransburg, Stephen D.—Cl 
Rapata, George M.—CHI 
Raskin, Betty Lou—BW 
Rath, B. J.—DET 

Raven, John E.—PH 

Ray, A. A.—SC 

Ray, Robert W.—MIL 
Raymond, Kenneth W.--S¢ 
Raymond, Loren T.—DET 
Raymond, Roy D.—CHI 
Raymond, S. W.—_WNFE. 
Rea, Bruce A.—CA 

Rea, Robert G.—ONT 
Reardon, Gerald V.—ENE 
Reber, C. G.—WNE 
Rebmann, Adolph—DET 
Recchia, Orlando R.—RSM 
Rector, Clinton—BW 
tedford, William H.—ENE 
Redgate, George M.—NWK 
Redman, John—KC 
Redmond, Floyd C.—RO 
Redpath, James D.—ONT 
Redwine, Edgar O.—-SS 
Reed, Amond 0.—KC 
Reed, George H.—NWK 
Reed, George T.—NWK 
Reed, John J.—NWK 
Reed, Parker C.—ENF 
Reed, William M.—SC 
teedy, William T.—PH 
Rees, Wilbert J.—PI 
Reese, Edwin P.—NWkK 
Reese, Robert C.—RO 
Reib, John C.—NWP 
Reich, Charles F., Jr.—-C1 
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REICHEL-SAPERY 


‘ichel, Joseph J.—CA 
Vi ctor G.—MV 
R cke, J. O.—CHI 
Reir h irdt, George—CO 
Reinhart, Frank W.—BW 
Reini ke, Kurt B.—DET 
teinsmith, Gerald BW 
Reisert, Danie SL 
Reising, Val O. CHI 
Reiss, He rt—ONT 
teitmaier, John R.—NWK 
Remley, J. W.—CI 
Renner, Lynn J.—SL 
tesnex, David L.—NY 
Rettberg, Leonard—CA 
Reutern, Eric—CA 
Reveri, Erwin—SS 
Rex, James S.—PH 
Rexer, Alfred T.—NWK 
Reybold, William U., Jr.—PH 
Re yburn, Nathaniel—NWP 
Reynales, Carols H.—SC 
is. Edward P.—CI 
Reynolds, Francis W.—BI 
teynolds, J. L.—CHI 
Rey olds, M. Lester—ClI 
Reynolds, Robert E.—CHI 
teznik, Joe H.—SS 
Rhein, Joseph P.—NWK 
Rhine, Charles E.—CT 
Rhine, George W.—CT 
Rhodes, Michael S. NY 
Rhodes, Paul H.—KI 
Rhodes, Philip H.—MV 
Rhodes, William S.- SC 
Rice, George H.—NY 
Richards, Alan G.—CHI 
Richards, Laurance H.—_NWK 
tichards, Percy A.—SC 
Richards, Raymond A.—DET 
Richards, Roger G.—CA 
Richards, T. E.—CHI 
Richardson, Edward C.—ENE 
Richardson, Francis B.—NWP 
Richardson, J. Wilfred—GG 
Richarson, Henry M.—WNE 
Richmond, Earl B. WNE 
Richter, Winston H.—CHI 
Rickenbacher, R. J.—CA 
Rider, Donald E.—QUE 
Rie, John L.—NY 
Rieder, George H.—NWK 
Rielly, Francis J—NWK 
Ries, Kernell G.—BUF 
Riggs, Horace S.—RSM 
Riggs, Ralph—SC 
Rightmyer, Harold A.—MV 
Riley, Harold G., Jr.—CI 
Riley, Malcolm W.—NY 
Riley, Matthew H.—ENE 
Rilling, Chester H.—NWP 
Rinaldi, James D.—NWK 
Ringel, Samuel—_WNE 
Ringwood, Arthur F NS 
Ripkey, Harry A.—PHIL 
Rissman, Otto—DET 
Ritholz, Milton—NY 
Ritt, P. E—BW 
Rizzo, Albert—PH 
tizzo, Bart—RSM 
Rizzo, Peter J.—NY 
Roach, James F.—CHI 
Roach, Richard J., Jr.—CHI 
Robb, John G.—GG 
Robb, Phil F.—NY 
Robb, Tom H., Jr.—ST 
Robb, Wayne F.—RM 
Robbers, Louis J.—MIL 
Robbins, Burton B.—NY 
Robbins, Kenneth 0.—CHI 
Robbins, Louis—RSM 
Robbins, Max B.—CHI 
Robbins, William G.—PV 
Robert, Albert F —RSM 
Roberts, Edward B.—ENE 
Roberts, Edward H.—KI 
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toberts, Kenneth G.—NY 
Roberts, Nelson F.—PH 
Roberts, Robert E.—CT 
Robertson, Bruce A.—PV 
Robertson, Eugene N.—PH 
Robertson, H. J.—ONT 
Robertson, lan—NWK 
Robertson, Joe 
Robertson, Seymour M.—PI 
Robinson, Clifford B.—CT 
Robinson, Irwin H.—NY 
Robinson, J. D.—CA 
Robinson, J. Wm.—QUE 
Robinson, Raymond E.—ONT 
Robinson, Ronald G.—ONT 
Robinson, Warren E.—BUF 
Robinson, William H.—MV 
Robison, C. Forbes—WNE 
Robnett, Edwin H.—CA 
Roca, Jose Colome—NS 
Roche, Alfred 

Roche, Paul C_—NWP 
Rodde, Arnold L.—CT 
Roddy, Fred M.—RSM 
Rodgers, Edward H.—GG 
Rodgers, James S.—DET 
Rodgers, William C.—NWK 
Rodriguez, Andre B.—ENE 
Rodts, Peter E.—NWP 
Roe, Harry R.—PH 

Roeck, Eugene C.—BUF 
Roedel, Milton J.—PH 
Rogan, Edward—CHI 
Rogan, Julian J—CHI 
Rogan, Nicholas A.—-MIL 
Rogers, Joseph C.—NWK 
Roggi, Porfirio E.—ENE 
Rogow, Charles on —NY 
Roher, William C., Jr.—NY 
Rohlfing, Ralph W. ol A. 
Rohn, Abbott M.—DET 
Rohrbaugh, Frank—RO 
Rohrer, Karl R.—CA 
Rollins, Gordon C.—SS 
Rollins, Vernon C.—GG 
Roman, Harold G.—WNE 
Romanowski, Henry J—NWK 
Rome, David—SC 

tomo, Robert—GG 

toode, Melvin V.—MV 
Roop, Nathan—CO 

Root, William L., Jr—ENE 
Rosato, Dominick V.—PH 
Rose, Edward I.—RSM 
Rose, Elwood A.—ST 

Rose, Henry M.—CA 

Rose, John F.—UMW 
Rosen, Samuel—RSM 
Rosenberg, Abraham—NY 
Rosenberg, Albert—N Y 
Rosenberg, Edward R.—NI 
Rosenberg, Herbert H.—ENE 
Rosenberg, Joseph H.—NY 
Rosenberg, P 
Rosenberg, Ross—N Y 
Rosenberger, Frank B.—TO 
Rosenheim, David J.—NWK 
Rosenlund, Victor E.—WNE 
Rosensaft, Melvin—N Y 
Rosenson, Jay H.—PH 
Rosenthal, Alfred AA—NY 
Rosenthal, Waldemar A.- —MIL 
Rosis, Constantine TE 
Rosley, Howard A.—CHI 
Ross, Alexander—NY 
Ross, Arthur I.—ENE 
Ross, Eric F.—_NWK 

Ross, Jesse—N Y 

Ross, Milton—PH 

tosser, Charles M.—PH 
Rossner, A. G.—ENE 

Roth, Eric M.—ONT 

Roth, Merrill R.—PNW 
Rothauser, Charles—NS 
Rothenstein, Guy G.—NY 
Rougemont, R. Louis—PV 


Rouzer, K. CHI 
Rowe, Leif A.—CHI 


45) nd, Gilbert F.—DET 
Ru i n, Arthur R.—NY 
Rubin. Ernest—SS 

Rubin, Irvin IL.—NY 

Rubin, Richard L.—CA 
Ruble, George E.—U MW 
Rucker, W.—BW 
Ruderman, Edward M.—PV 
Ruderman, Theodore H.—PV 
Rudish, Emil G.—DET 
Rudolph, Ralph H.—UMW 
Ruekberg, H. S.—CHI 
Gerard B.—NIT 
Ruggles, F. M.—CHI 
Rundgren. Nels E.—CHI 
Runfola,. Christy J.—NY 
lunge, Carl A.—CHI 
Ruschman. Gordon A.-—CHI 
Rushmer. Ralph H.—RUF 
Russell, Earl A.—BUF 
Russell, Harry A.—NY 
tussell, John L.—MV 
Russell, Paul E.—MIL 
2ussell, Samuel—MV 
Russell, Wyllys—NWP 
Russo. Robert—PH 

Rust, Henry R.—SL 

Rust, Walter W.—PNW 
Rutherford, Albert D., Jr.—BW 
Rutherford, John B.—CT 
Rutherford, John B.—CO 
tutland, Samuel F., Jr.—SS 
Rutledge, James F.—-PV 
Ruttle, Joseph—DET 
Ryan, E. N.—NWK 

tyan, Joseph D.—TO 
Ryan, Thomas A.—CT 
Rybak, Richard A.—CA 
Rycyk, P. Edward—NWK 
Rydelek, Frank A.—BI 
Ryk, Frank—NWK 


Sabary, Victor E., Jr—NY 
Sable, George S.—UMW 
Sabo, John H.—GG 

Sabo, Walter A.—CHI 
Sacher, Alex—NY 

Sackett, Robert D.—WNE 
Sackrison, Arthur W.— UMW 
Sadick, Louis—CT 

Sadick, M. Michael RSM 
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Scherry, George A.—CHI 
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Schick, Harold P.—CA 
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Schiff, Leonard—N Y 
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Schilling, Paul K.—UMW 
Schimmel, Milton T.—SC 
Schini, Carl—Cl 
Schirmer, Max—ENE 
Schlager, Wilfred C.—CHI 
Schlang, Edwin A.—NY 
Schleiter, Robert F.—CHI 
Schliem, Richard H.—CHI 
Schlussman, Gilbert—CHI 
Schmanski, Donald W.—l 
Schmeling, K. E.—UMW 
Schmelter, Gordon P.—CA 
Schmey, Paul NWK 
Schmid, William—TO 
Schmidt, Jack W.—NY 
Schmidt, Joseph J.—CHI 
Schmidt, Paul E.—NWK 
Schmidt, Robert L.—CHI 
Schmitt, Arthur J.—MIL 
Schmitt, Joseph B.—PI 
Schmitz, Carl E.—CHI 
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hreiter, Fred R.—PV 
Ernst—NS 
Schriber, Carter P.—GG 


Schultz, Robert S—NWK 
Schulz, Richard O.—CHI 
Schulze, Kurt E.—GG 
Schumacher, Elmer F.—PH 
Schuster, George J. 
Schutz, Frank C.—PH 
Schwab, Ernest G.—PH 
Schwab, Fred E.—DET 
Schwartz, Arnold J.—CA 
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Schwartz, Martin W.—NY 
Schwartz, William—-CA 
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Suorey, Seth U.—ENE 
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Silver, Irving—BW 
Silver, Joseph R.—CA 
Silverman, R. B.—CHI 
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Silverstein, S. M.—WNE 
Silverzweig, Julius—NY 
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Simmons, Aldred J.—MIL 
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Sisson, James B.—NY 
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Skeist, Irving—NWkK 
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Skidmore, Richard H.—I 
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Slack, James W., Jr.—KI 
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Slate, James M.—SC 
Slater, John G.—DET 
Slavin, Frank E.—CH|! 
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Smith, Donald F.—NWk 
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Smith, Williard K.—CA 
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Smoluk, George R.—NWkK 
Snell, Robert H.—BUF 
Snyder, Charles J.—P1 
Snyder, Direck—DET 
Snyder, Eugene H.—CO 
Soderberg, Eric W.—CT 
Sofro, Louis J—RSM 


One hundred eight 


Svifer, John R.—NS 

Sokol, Benjamin—NY 
Sollenberger, George H.—PI 
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Spodnyak, Paul—CHI 
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Sprague, W. A.—ONT 
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Stannett, V. T.—RO 
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Starck, Richard—MIL 
Starin, J. A—NY 

Stark, Walter M.—DET 
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Steere, Frank W., Jr.—CA 
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Stein, A. B—QUE 

Stein, George A.—MIL 
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Steiner, Frank A.—SC 
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Steinhardt, I. Hartley—NWK 
Steinman, Robert—SC 
Stellings, Donald A.—_ONT 
Stenberg, John B.—RSM 
Stenberg, K. E. Birger—RSM 
Stenersen, Arnold A.—UMW 
Stephen, George W.—ONT 
Stephens, James H.—UMW 
Stephens, William J., Jr.—SL 
Stern, J. J—NWK 
Steubner, J. C—CHI 
Steuer, Ezon—NWK 
Stevens, J. Murray—ENE 
Stevens, Robert G.—CHI 
Stevens, William G.—DET 
Stevenson, Howard S.—PH 
Stewart, Bruce J—PNW 
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Stewart, James H.—WNE 
Stewart, James M.—NWK 
Stewart, Joe W.—MIL 
Stewart, John W.—ENE 
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Stockton, Richard E.—MV 
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Stoffel, Frank J.—NI 
Stokes, Jerry C_—NWP 
Stokes, W. J. D., II—NWkK 
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Stover, Robert R.—SL 
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Stratton, Edward B., Jr.—CT 
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Strauss, William—PH 
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Sucher, Joseph—N\¥ 
Suchocki, Edward—CH |] 
Suer, Donald—MY 

Sugar, David K.—ON1 
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Suleski, Richard R.—RSM 
suleski, Robert F.—RS™M 
Sullivan, Charles J.—CT 
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Summers, Ernest R.—CH1 
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Sumner, ley E. WNE 
Sundberg, T 
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Sundstrom, Gunnar—N Wk 
Sundstrom, John F- Cl 
Supliski, Otto J., Jr—NY 
Supnik, Ross H.—PV 
Sussman, Vincent—N \ 
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Sutro, F. C., Jr.—KC 
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Tagas, Howard J.—PNW 
lait, Guy H.—SC 
l'albert, Norbert E.—NY 
lallman, Louis E.—SC 
Talmadge, George C.—CA 
Tanenbaum, Ely—NY 
Tanis, Edward—NWK 
ranner, Glenn A.—RSM 
Tanner, Walter J.—NY 
Taplin, Thomas E.—RM 
Tash, Sam—SC 

Tates, Chester R.—BW 
latter, John W.—DET 
Tauchin, Joseph—N Y 
Taylor, Bert $.—CO 
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Taylor, John S.—PH 
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Tefft, Erwing W... RSM 
Telson, Eric E. NY 
Temple, William M.--BW 
Tenebaum, M. DET 
Tenney, Howard A. --N\ 
Teplansky, George J.—CA 
Terbrack, John C.—CA 
Ter Horst, W. P.—BW 
Terpak, Anthony—RSM 
Testolin, R. J.—Cl 
Teves, Fred W.—CA 
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Thayer, Gordon B.— 
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Thayer, Warren P. Jr.—* 
Cheis, Robert E. CHI 
Theiss, Roy E.-GG 
Theodore, Michael— P] 
Therrien, Alfred L.—-RO 
Thews, Richard M.—-N\¥ 
Thiel, Fred E.—NY 
Thielen, Albert F. PH 
Thies, L. P.—CA 

Thilk, Ransom D.—BU] 
Thomann, Edward—S] 
Thomas, Arthur Jr.—-S|I 
Thomas, Arthur W.—P\ 
Thomas, Charles W.— PH 
Thomas, Islyn—N Wk 
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Thomas, Paul E.—PH 
Thome, J. S. 
Thompson, Albert C.— GG 
Thompson, Auburn PH 
Thompson, Barton H.—-S¢ 
Thompson, D. M.—CHI1 
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Thomson, Robert——-KC 
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Thornburg, David W.—NWk 
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Thornley, Robert W.—RSM 
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Thurmond, Charles 1).-SC 
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Tigner, Robert E.—NWk 
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Tills, Paui—MIL 
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Tytell, Boris H.— ENF 


Iber, R. KC 

Mbrich, M. Alfred—ENE 
Jilman, Charles S.-_N\ 
Iilman, J. O.—PH 

Mrich, Erwin W.— UMW 
ILrich, John—CHI 
Inderwood, Theodor: \ EN] 
Inderwood, William | CHI 
}pton, F. B—QUE 

Irbach, Herman G.— 
'rban, Richard E.—CH| 
Irbanic, Anthony J CA 
rsem, Rick ard J.—CA 

Isab, Martin—SC 
Tsandizaga, Eugenio-—N: 


Vv 


‘acea, Andrew A 
iccarello, Ray—SC 

ach, Joseph—N WK 

aill, Edward W.—NY 
alchera, Serge C.—NS 
alentine, Alan T.—CA 
alentine, David C.—UMW 
alentine, John P.—BU I 
alentine, John R.—CT 
alentine, Michael R.—C' 
alentine, Roge rE. NI 
alka, Frank E.—DET 

allee, Ernest L. ENE 
‘allieres, Armand—WN 
alois, Maurice—QUE 

an Ambe TE, H. W.—DE! 

an Buren, Darrell—ENE 

an Buren, Tracy H., Jr.—Ss 
an Denburgh, L. W., Jr.—NWkK 


One hundred nine 


> 
aly 
| 
Triano,?. N—NWk 
‘9 
F % 
‘ 
~ 


VANDENKERCKHOVEN—WIESELMANN 


Van 
\ 


Va 
\ 


< 


i 
Van Horn, Ri 


Om ey 


enkerckhoven, William—RSM Walsl 
yeventer, Christopher, III—DET Wal 
yuyne, Har N.—NWK Wal 


randschneider, Alfred W.—-UMW 


cicnard 
, John CHI Vareham 
epn 


John G.—WNE Watson, | 


ump, Henry A., Jr.—NWK W 


oe W 


ss, Donald J.—PI1 Weay 
uksanovich, Mitchell—S1 Weave 


Wahl, Warren P.—CHI 


Wakefield, Chester AA—NWP W 
ake fic Ric ird E. B. PH Wi 

ilb, NY We 
W, ildon, Vernon L.—Cl We 


Walley, Don C.—SL Ww. 


Wallis, Benedk *t L. NY Wei 


One hundred ten 


ym 
on Toerne, Theodore R.—NWK Way, 
ayecn ff, Wa -SL 


ul William W.—NI 
d, Robert > ENE 
J.—CIl 


mn, Thom is E- -ENE 


er, Ebon P.—PH 

er, Miles A.—DET 
ver, Philip J.—CA 
aver, Wesley A.—MYV 
iver, Wiley H.—BW 
bb, Edward I. NY 


febb, John A.—PHIL 
‘ebb, Kermit M WNE 
febb, Will m Y.—BW 


) Her! ert 

b r, Richard M. GG 

ber, Robert G.—CO 
ver, Wesley E.—SC 
ter 


hn, Ch irles E. “gc 
hr, y W., DET 


eichma Edn nd G.—CHI 


Ala: CA 


rg hur M.—NY 
Fe lix B.—BW 
einbe rg, Mark H.—NWK 
einer, Bernard NY 


nhart, Martin—CHI 
nman, Herbert B.—Cl 


He rbert M. —-NY 


irich, Wallace J.—CHI 
send, B. A.—CO 


Weiskopf, B. Walter—NWP 
Weiss, Hans K.—NY 
Weiss, Jack—NY 
Weiss, Milton—N WK 
Weissenstein, — H.—BW 
Welch, Adrian—CA 
Welch, Arthur R.—CO 
We cn, Ge ld 
Welch, Henry W.—PH 
Welch, Kenneth B.—MIL 
Welch, Lawrence E. NWK 
Welch, Raymond W —CI 
Welch, Richard E.—SS 
Wel h , Willi am E —_WNE 
Welling, C harles E.—DET 
Welsh, Daniel G.—PH 
Welsh, J., Jr.—NWK 
Wendelken, Edward W.—SEO 
Wenger, Earl C—NWK 
Wennerholm, Bjorn I—NS 
Wenninger, Bernard P.—BI 
Werber, Walter E—NWK 
Werner, Albert G.—SL 
Werner, Arnold C.—CT 
We rer, Stanley—NY 
Werner, W. A.— CHI 
We rth, ink C.—MIL 

le ph R.- NWK 
Wessit Bruno E.—NY 
West, Ch: NWK 


Westhead, Andrew-_—BW 
Weston, Keith A.—Cl 
Westover, R. F—NWK 


Wetzel, Clayton S.—PH 
We xler, George J.—NY 
Weygandt, John C.—CA 
Weyrich Arthur G.—CHI 
A. Grant—ONT 


Wh Albert I—RSM 
Wheeler, Clifford R—WNE 
Wheels ir, Jat es A.—CT 
Wheeler, Kenneth A—NWK 
Wheeler, yton—NWK 
Wheeler , W li F ird W., Jr. = -SC 
Wheeler, William T.—NY 


Whetstone, James D.—CA 
Whitacre, C. C.—CHI 
Whitak r, J. Sam—NY 
White, Alo 

Whi ite Clare nee W., Jr.—NY 


rik an W. -NY 
White ad George W.—WNE 
Whitener, E vig K., Jr.— NY 
Whitescarver, W ilmer 
Whitfield, James W. —BW 
Whitlock, C. H. DET 
Whitlock, Huber Mi—DET 
Whitner, George A.—PH 
Whitney, Alva E., Jr—NWK 
Whitney, Edgar H—WNE 
Whitney, William L., I—KC 
Whitted, John B., Jr.—CHI 
Whittles, George E.—CHI 
Whitty, Wilbur H.—ENE 
Wiberg, Nils I.—CT 

Wiborg, James H.—PNW 
Wickstrom, H. W.—NWK 
Widlund, Ernest F.—DET 
Wiedman, Charles T.—DET 
Wiedmann, Carl M—NWK 
Wi m E.—WNE 
Wies im »E gon W.G. —RM 


SPE JOURNAL, June, 1957 


Vincent E..—MV 
W. Richard—DET 
ts I I RO W ter, Edward H.—NY 
hard—BUF Walter, John, Sr.—ONT 
NY Walters, Fred Y., Jr.—ONT 
iulters, Harry E.—CHI 
ilters, Linwood A.—PH 
ily, Adnan—NY 
msley, Starling—Cl 
ner, Louis h. N Wi 
ird, Andrew Y.—PI 
rd, Frank F., CT 
rd, John A.—CHI 
rd, R. S—ENE 
d, Winslow A., III—NY 
NY 
ny 
rner, Jack C.—CA 
\ CHI 
R.—CHI 
irren, Robert K.—CT 
i rriner, W. C.—PH 
af sh, George—K(¢ W , Paul A.—MIL 
ishburn, Earl F.—MIL West, Richard K.—CHI 
rae ishing, Ray R.—TO Westall, Edward B.—SC 
— silewski, C. E.—NWK Weste1 rd, Emil A.—CHI 
isserman, Harold A.—NY 
OSA 
terfield, C. F.—CA 
tkins, William B., Jr.—KI Ul 
tkins, William H.—CHI Wi PH 
kins, Willis T—KC 
son, E. Ray—ONT 
on, Harry E..—ONT 
ai 
j 
W 
W 
WwW | 
W White , James C.—kKI 
a Wade, Kenneth S. B—NWK \W White, James E.—CI 
Wadsworth, Richard C.—NY W White, Joe P.—CHI 
2 Wadtke, George W.—DET W White, Marcus—NY 
a Wagner, Aaron P.—NWP W White, Quentin M.—PH 
Wagner, Harold A.—PH W White Robert A.-NWK 
Wagner, N. H., W ta] Pp _CT 
me Wagner, Richard H.—RSM W 
Wagner, Ronald E.—-TO We 
re Wagner, V. S.—PH Webster, Thomas, Jr.—CO 
RUF Weeks, Wilmot L.—PV K 
ersing, Paul S—PNW 
Wales, Charles A., Jr.—S1 
Walker, Benjamin M.—NWK 
ae Walker, George A.—CT W 
Walker, J. Warren—ENE W 
Walker, Kenneth D., Jr.—PH W 
Walker, Robert L.—ST W 
Walker, Willard B.—NWP W 
Wallace, J. H—ONT 
Wallace, Lewis C. BW Wi 


Viesner, Harold J.—MIL 


ggins, Arthur J—NWK 
‘ox, Grayson W.—CT 
ds, R. W.—CI 
Fred E.—WNE 
Ike Thomas A. 
lkins, Clyde, J 
kins, W. Burde 
kinson, _ENE 
kinson, James R.—MIL 
kinson, Maleom—QUE 
Kinson, Robert E.—Cl 
kinson, Thomas B.—BUF 
Alphonse E.—WNE 
. Roger R.—SL 
nbrock, Karl Hi—m—NWkK 
enbrock, William E.—NWkK 
llert, William H.—NWK 
liams, Alfred E.—C: 
liams, Alfred J.—PH 
lliams, Bill—CA 
lliams, Charles AA—NWP 
lliams, Charles J.—RO 
lliams, Clark—KC 
lliams, David—CA 
liams, D. R—UMW 
liams, Donald W.—CA 
liams, F. AA—QUE 
liams, Fred P.—MV 
lliams, Harold A.—UMW 
lliams, Harry C., Jr.—SS 
liams, J. B—SS 
liams, John G. E.—ONT 
lliams, Leslie E.—SS 
ams, Lewis C.—ST 
lliams, Lyle N.—CI 
liams, Mansfield W.—WNE 
liams, Robert C.—CO 
=e Robert F., Jr.—RO 
lliams, Robert J.—PH 
ams, Stanley M.—SL 
ams, Walter P.—UMW 
lls, Eugene—CHI 
Charles R.—SS 


‘ilson, Earl—CHI 
‘ilson, George A.— ENE 
‘ilson, G. C.—PH 


‘ilson, G. 


ison, Harold K.—PNW 


‘ilson, Harry R.—PH 
‘ilson, Howard E.—TO 


lson, Howard L.—CHI 


ilson, Ivan V.—WNE 


son, Jesse A., Jr.—RM 

son, Joseph H.—NWK 
yn, Marvin R.—MV 

son, O. B—ONT 

lson, Oran C.—CA 


ilson, Robert J., Jr.—NWP 


son, Robert R.—NWP 
n, Wilfred K.—WNE 
ding, Charles C.—RO 


indman, Samuel—SC 


nfield, Armand G.—SL 

ng, C. Burton—RO 
nkelmann, H. A.—CHI 
niarski, Edmund A.—NWkK 
nn, Hugh—CA 

nstead, Thomas W.—BW 
nter, Charles W.—DET 
nter, Quentin—CHI 

nterer, George D.—PV 
ntermute, Glenn E.—CI 


inters, Ralph M., Jr.—PH 


smer, Earl B.—PH 
smer, Harvey G., Jr.—PH 
hers, E. P., Jr 5 


itkowski, Henry J.—NWP 


Charles L.—TO 


Witt, Ralph K.—BW 


PE JOURNAL, June, 1957 


sae 


Wittek, John—NWK 
Wittenauer, R. H.—ENE 
Wittm: in, Law nce—NY 
Wiza, Peter P.., CHI 
Wnt 1ukow ski, t J.—GG 
Wodetsky, Elmer—NY 
Wodzinski, Edward S.—BUF 
Woernle, Arthur K.—NWK 
Wohlfarth, Edward J.—NWkK 
Wohlleben, Max G.—NWK 
Wohlrabe, James F.—MIL 
Wokeck, E. O.—CHI 
Wolcott, James H.—CHI 
Wold, Trygve ONT 
Wolek, Jose »ph- —SL 

Wolf, George M.—NI 

Wolf, Van J.—MV 

Wolfe, Charlotte—ENE 
Wolfe, Laurence H.—KC 
Wolfe, Paul D.—PH 
Wolford, Edwin Y.—PI 
Wolff, Otto J—NS 
Wolfson, Charles—DET 
Wolheim, Joseph B.—NY 
Wolk, Charles—CA 
Wolock, Irvin—BW 

Woo, Howard F.—UMW 
Wood, Fredric E.—_-CHI 
Wood, James E.—CHI 
Wood, James R.—DET 
Wood, Phillip W.—Cl 
Woodard, Robert A.—NY 
Woodham, Howard W.—CHI 
Woodman, Edwin E.—CHI 
Woodmansee, Harold D.—CA 
Woodruff, Douglas, Jr.—RO 
Woodruff, John H.—RO 
Woodruff, William K.—CHI 
Woods, Vincent L.—DET 
Woodson, Leslie A.—SC 
Woodward, Brandt—GG 
Woodward, C. A—ENE 
Woodward, I eRoy A- SS 
Woodward, Robert B.—ENE 
Woodworth, Parke—SL 
Woolley, Glenn S.—ONT 
Worden, Joseph L._—_N WP 
Workman, Robert E.—CA 
Worstell, Melvin L.—PI 
Woxblom, George G.—NWK 
Wray, E. Edward—SEO 
Wright, George W.— ENE 
Wright, Jack C.—ST 

Wrigi it, Jas. A.—NWK 
Wright, Kenneth F.—CHI 
Wright. Ralph E.—RO 
Wright, Robert A.—MV 
Wright, ae H., Jr.—CHI 
Wright, Val—CHI 

Wright, Wi lter E.—St 
Wuest, Louis M.—CO 

Wulc, Stanley S.—PH 

Wulf, Bern: a J.—CA 
Wulfert, Otto—SL 

Wunsch, M. A.—PH 
Wurtzell, FY rederick W.—CHI 
Wyck: Jo S¢ 
Wylega th B.—NY 
Wymore, re CHI 


WIESNER-ZYSKOWSKI 


Yarnall, D. L—PH 
Yasuda, Toshiro—OSA 
‘ates, Cyril J.—KI 


Yorker, Oscar B.—RM 
Yoshida, Keinosuke OSA 
Yost, William F., Jr.—SEO 
Young, A. C.—SC 

Young, Amps P.—MV\ 
Young, Clem J.—KI 
Young, Ernest H.—CHI 
Young, Fletcher R.—NWP 
Young, Foster J.—C 
Young, H. Clifton—1I 
Young, J. Arthur—RSM 
Young, John D.—DET 
Young, John L.—WNE 
Young, Paul W.—TO 
Young, She \rw or d WNE 
Young, William G.—NY 
Young, William H.—NWK 
Young, Wm. H., Jr.—BW 
Yurecka, Milton J.—BI 


Zabel, Herman W.—N 
Zacks, A. NW P 
Zador, Georg ONT 
Zaehring, Wi ili am E.—SC 
Zampol, Peter—DET 
F.—NWK 
Zarebski, Michael A.—ONT 
Zavasnik, Fred J.—PNW 
Zavist, A. R.—WNE 

Za wodni, James DET 
Zazzara, Patrick B.—NWK 
Zeekaf, J.G. M. E. H.—NS 
Zeelo, Jerry 

Zeelo, Thom: CA 
Zegota, W: ite E.—DET 
Zeiner, Emmett J.—SC 
Zeisberg, Millard D.—PH 
Zellen, verett B.—RSM 
Zelley, Fenimore B. NWK 
Zenner, Justir CHI 
Zerlin, Richard M.—SC 
Zevin, Arthur H.—NY 
Ziah, CHI 
Ziegte ld, ©. -NWK 
Ziegler Jose CHI 

Ziet low, Ji hn F., Jr 
Zimmerman, Abe—NWK 
Zimmerman, Alan K.—NY 


— merman, Charles C.—S( 
Zimmerman, Harry M.—CA 
mme Re 


Samuel—NY 
Zimmerman, Sanford S.—NY 
Zimtbaum, Samuel D.—NY 
Zink, Norbert G.—RO 
Zipkin, Samue]—RSM 
Zola, John C.—SC 
Zolman, G. R.—TO 

Zrada, Walter T.—NWkK 
Zubrin, David—DET 
Zumstein, Fred—DET 
Zurawel, Fre d A.—RSM 
Zurkoff, Bernard—N WK 
Zurlinden, Pa 11] R.—CA 
Zyskov wski, E.—N WK 


One hundred eleven 


Yates, R.N. NWI 
Yedlick, Elmer J.—NWK 
Yelley, Clifford R.—CA 
Yelverton, Richard W.—NWK 
y esike nas, Pe ter WNE rng 
Yorker, N RV 
W 
W . 
W 
W 
W 
W 
W 
\\ 
W 
W 
W 
W 
W 
W 
W 
W 
W 3 
W 4 
W 
= 
W 
W 
W 
y 
W 
W Yahn, Robert B—WNE 
W Yahner, Jack C.—CA aes 
Yamamoto, Kimi OSA 
Yanulis, Michael J—NWkK 
Yarm, Sidney D.—NY | 


TOMORROW'S TODAY...THROUGH ENJAY PETROCHEMICALS 


= 


asic raw materials for VINYLS 
that add new style lightweight luggage! 


Colorful, lightweight luggage is now made with vinyl—and the demand is great! The 
current large use of vinyl plastics has placed increasing importance on the quality of 
the plasticizers used in these products. Naturally, manufacturers want the best. 


Enjay Isooctyl and Decyl Alcohols make excellent plasticizers. Like all Enjay petro- 
chemicals, they meet the most exacting standards of uniformity and purity. 


The recently expanded Enjay Laboratories are fully equipped to assist you in the applica- 
tion of Enjay petrochemicals to your products. Just call or write for complete information. 


Enjay offers a widely diversified line of petrochemicals for industry. 

ALCOHOLS & SOLVENTS: Lower Alcohols, Oxo Alcohols, Ketones and Solvents; OIL & FUEL Pioneer in 
IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation-Inhibitors; CHEMICAL RAW MATERIALS: ° 

Olefins, Diolefins, Aromatics; ENJAY BUTYL RUBBER & VISTANEX. Petrochemicals 
ENJAY COMPANY, INC., 15 W. 5ist STREET, NEW YORK 19, N.Y. Akron, Boston, Chicago, Los Angeles, New Orleans, J'ulsa 
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Danger in the Plant . . . 
(Continued from Page 36) 

Solvents: The first consideration in the selection of a 
lvent is compliance with local and state health and fir 
gulations. These regulations frequently specify solvents 

vhich may not be used and they further specify safe- 

guards associated with solvents which are permitted. From 
standpoint of health and safety, the primary factors 
the selection of a solvent are flammability, skin irrita 
n qualities, toxicity and obnoxious odors. These are i1 
idition to such factors as the rate of evaporation, effe 
tiveness as a detergent and cost. 

The following precautions should be employed in the 
indling of solvents: 

1. Proper ventilation. 

2. Bulk storage facilities should be located so that in 
case of fire no other part of the plant is endangered. 

3. Drums of solvents should not be stored in working 
areas; only small amounts of solvents should b: 
taken to molding area. 

1. The spilling of solvents should be avoided. Vapors 
may flow long distances along the floor or ground 
to be ignited and flash back. 

5. Contaminated solvents which are not reclaimed 
should never be poured down a drain or sewer. 
They should be transported in a closed container to 
a safe dump or open area. 


Trimming 
Trimming of reinforced plastic parts is done in two 
basic manners: (1) by machine or jig; (2) by hand, cut- 
ting or grinding to a line. Cutting machines and jigs, used 
long run jobs, can be “made” safe. The cutting edge 
an be encased in a guard and the piece being trimmed 
can be held firmly in place with clamping devices, In all 
cases the machine should be grounded, particularly if the 
part is being trimmed wet. A faster, cleaner cut is ob- 
tained by using water as a lubricant. When cutting wet, 
rather than water just sprayed on cutting wheel and then 
allowed to drain onto the floor, some means of retrieving 
and re-using the water should be devised. Wet floors are a 
lefinite slip hazard and should be avoided. When a 
permanent trim tool is installed, an exhaust system should 
be tailored to the machine. Means of removing the dust 
at the source can be devised by using flexible hose of 
ifficient diameter. If this is not practical, the work area 
iould be enclosed in a booth (and the air exhausted at 
a minimum speed of 50 feet per minute, based upon cross 
sectional area of enclosure). The operator should be in 
the path of the fresh air. 
Hand trimming of large parts requires a more skilled 
perator. He should be equipped with gloves, goggles and 
pirator. Parts being hand trimmed should be placed in 
1 exhaust booth where the air travels past the operator. 
All electric tools should be grounded by means of a 3-wire 
rd. All parts being trimmed should be held firmly by 
means of fixture designed specifically for that part. 
The band saw is very useful in cutting contoured 
iminates, A small piece of tubing directing a low pres 
ire air stream at the point of cutting removes cutting 
lust, allowing operator to see cutting line clearly. A 
good shaded light affixed to the saw is a great aid to 
the operator. 
Table saw or radial cut-off saw, using abrasive wheel, 
an excellent means of obtaining straight cuts. Guards 
provided with machines are adequate and should not be 
emoved. 
The work-horse of the industry is the heavy duty 
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grinder, fitted with an abrasive wheel. Two hands are re- 
quired to operate this tool, so part being trimmed must 
be firmly held. Before using tool, a careful inspection 
must be made of the abrasive wheel, looking for cracks 
that could cause the wheel to disintegrate at high speeds. 
When changing or replacing abrasive wheels, always use 


paper discs on either side of the wheel to make up for any 


discrepancies in alignment. This practice will prevent 
cracked and broken wheels during usage. 

Air disc sanders used frequently in hand operation 
should be held firmly with two hands in such a manner 
that rotation of disc throws sanded material away from 
operator. In the use of cutting tools of this nature, the 
operator must be compelled to wear safety goggles and 
be made constantly aware of other employees working 
in the vicinity. Their safety and comfort as well as his 
own are his responsibility. 

It will be noted that the emphasis of trim tools is on 


air operated equipment. Air driven tools are preferred for 


the following reasons: 

1. No danger of electric shock. 

2. Over-loaded, an air tool will stall rather than 
bind and injure operator. 

3. Require less maintenance. In a dusty operation, 
electric motors become dirty; overheat, causing in 
sulation breakdown and resultant short-circuiting, 
grounding and tool failure, 

4. Can be used with wet or dry cutting operations 
with no electrical difficulties. 

5. Eliminates power panels, plugs and receptacles. 

6. Tools lighter, more compact, shock resistant; 
reduce worker fatigue. 

7. Gives worker infinite variations of speed by trig 
ger or handle adjustment not obtainable with 
electric equipment. 

Air Drills: Drilling causes high degree of heat at 
cutting edges. Wet drilling where possible is desired to 
prolong life of cutting instrument, Drills and cutting 
tools should always be securely tightened in chuck. 
Proper size chuck key should be affixed to drill or hose 
to facilitate this operation. Good drilling practice: 
proper use of lubricant and use of sharp tools should be 
taught to all workers. 

Kett or Rotary Saw: Used when smaller detailed cuts 
or cut-outs are required. The rotation of this blade is 
opposite of the direction of tool movement creating pos 
sibility of “kick-back’”. Cut should be started gradually 
and tool held firmly using two hands. 

Oscillating Saw: Also used for cut-outs or hard-to 
get-at places. Starting holes should be large enough to 
accommodate blade. Do not attempt to remove blade 
from work until all movement has stopped. 

Hand Routers: Used in close tolerance work utilizing 
rotary files. Work must be firmly supported to prevent 
chatter and permit worker to hold tool with two hands. 
When using aforementioned hand tools, operator should 
be compelled to wear safety goggles. 

Rivet guns, impact and squeeze: Rivet guns should 
not be used unless rivet set is retained spring. Assembly 
personnel require higher degree of training and constant 
education is necessary on proper usage of rivet guns 
Equipment of this nature is usually operated on reduced 
air pressure. Proper pressure and methods of using tools 
are all part of training. Accident-free operations go hand 
in hand with properly instructed personnel. 

All parts manufactured go through Trim Section, 
necessitating handling of products in various stages of 
completion. Reinforced plastics prior to trimming often 
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have sharp edges; employees should be instructed to use 
proper hand coverings when handling parts to prevent 
its. In all trimming operations, dust and chips are pre- 
valent in varying degrees, Goggles should always be 
available and their use enforced whenever necessary. Eye 
juries are high in frequency and can only be decreased 
by enforcement of use of protective equipment. 

One of the supervisor’s major responsibilities is th« 
scheduling, iting and storing of parts in process. Parts 
should be racked in such a manner as to be convenient 
for workers to handle with the least amount of motion; 
stacked in such a way as to prevent falling; taken out 
of the shop on to the next operation as soon as possible. 

It is a fact that workers spend more time walking 
around dirt, trash and accumulated parts than is used 
in actually cleaning up. Good housekeeping is very es- 
sential to safe trim operations. Trimmed flash must be 
removed immediately and placed in proper receptacles. 
It is sharp and unwieldy, conducive to all nature of ac- 
cidents. 

Dust: Good housekeeping is important in the control 
of dust. Dust on ledges and overhead beams in trim 
areas should be removed by vacuum units or dust collect- 
ing equipment. Dust accumulations may become stirred 
through such movements as the opening or closing of a 
window or door. This can result in a suspension far more 
hazardous than when the dust is dormant. If ignited from 
sources like sparks or flames, dust may set up a chain 
reaction of explosions which may be far more disastrous 
than fire. 


Finishing: 

Sand Blasting: Sand blasting (low pressure) should 
be confined to isolated, well-exhausted enclosed area. 
Operator should wear protective clothing, gloves and hood 
that covers head, face, neck and shoulders, Parts being 
sand-blasted should be firmly held in position by jig, 
holding fixture or frame work so that operator’s atten- 
tion may be devoted solely to sand blasting operation. 

Nozzles, gaskets, hose and fixtures should be check- 
ed daily so that replacement of worn parts can be made 
before leakage occurs. Operator should be compelled to 
wear approved type of respirator hood. Operator should 
stand in path of fresh air coming in and direct blast to 
ward exhaust. Extreme care should be exercised in 
handling parts, particularly untrimmed parts, to prevent 
cuts from sharp edges and flash, Leather palm gloves 
should be worn at all times. 

Spray Painting: All spraying of primers, lacquers, 
enamels and resins should be done in approved type spray 
booth delivering minimum velocity of 125 feet per minute 
through opening. Any lighting in area of booth should 
be non-explosive wiring and vapor globes or explosion- 
proof fixtures, Spraying materials must be stored in safe 
area away from any and all fire hazards. Operators must 
wear approved type respirators and spray in direction of 
the air flow. Management is responsible for the safe dispo- 
sal of used thinners and paints. 

Sanding operations, hand and machine: Parts being 
sanded either by hand or oscillating sander should be 
placed adjacent to exhaust fan or duct to carry dust away 
immediately. If possible, sanding operations should be 
wet. This eliminates the dust, gives a better finish and re- 
sults in longer life of the sanding medium. Care should 
be exercised in placing of air hoses to sanding machines. 
Sufficient air outlets in finishing area eliminate long 
runs of hose strewn all over the floor. One hose supplying 
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a manifold at working area greatly reduces falling cause 
by hoses all over floor. 

Exhaust Fans: An area devoted entirely to sanding 
operations must be adequately ventilated. This can b 
accomplished by the use of exhaust fans and exhaust 
ducts to immediate areas. Requirements will vary wit! 
job changes but aside from special applications, one ar: 
can be set up for small parts, another for large parts. 


Ladders and Scaffolds: Finishing large parts often re 
quires employees to work above floor level. In addition, 
they are required to carry tools or spraying equipment 
Wherever possible, scaffolding should be used. Lightweight 
metal scaffolding can be obtained in modules permitting 
adjustment for various jobs. Self-locking trolley ladder 
are also suggested equipment. 

Ladders should be purchased from manufacturer 
whose products conform to the A.S.A. code for the con 
struction, care and use of ladders, Ladders should be i: 
spected regularly. Those which cannot be safely repaired 
should be destroyed immediately to avoid the temptatio: 
of using them in emergencies. 

Ladders not in use should be hung against a wall with 
more than two supports for long ladders to prevent thei: 
warping. They may be placed edgewise on racks or or 
rollers rather than stored flat. 

The footing of portable ladders should be made secure 
with non-slip bases. These bases should be examined 
regularly for wear or damage so as to insure their effe 
tiveness. 


Worker Training 


Supervisors should train workers in the following 

safe practices with ladders: 

1. Extend step ladder fully before using and mak: 
sure it is in locked position. 

2. Do not use a ladder as a guy, brace or skid, o: 
horizontal member or for purposes other than for 
which it was originally intended. Short ladders 
should not be lashed together to gain added length 

3. Do not place ladders in front of unlocked or un 
guarded doorways. 

4. Use the right ladder for each job. 

5. Do not slide or jump off a ladder. 

6. Wear shoes in good repair, check to see that th: 
soles of your shoes are not greasy or sticky, that 
you have no loose shoe strings. 

7. Keep ladders clean and free from dirt and greas: 
which might conceal defects. Painting ladders hides 
defects; a coating of linseed oil is recommended. 

Air Hoses: Used properly, the compressed air hose is 

a useful and timesaving device in the plastics industry 

Used improperly, it is powerful enough to kill. 

Horseplay with an air hose is extremely dangerous 

One industrial doctor attributed this cause to more tha 

30 cases of complete rupture of the bowels and 30 cass 

of incomplete rupture, with a death rate of 70%. It re 

quires only 4 psi to rupture a bowel. Clothing is no barrier 

Hearing has been lost by playful blasts in the ear 

eyes have been damaged when plastic bits have beer 

blown into them; faces have been disfigured by blasts o! 

grease and dirt. 

To prevent compressed air accidents, the employe! 

should: 

1, Provide sound and strong hose with secure coup! 
ings 


(Please turn to Page 144) 
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Plastic Tooling Uses of 


Polysulfide—Epoxy Resins 


Earl H. Sorg and Alan J. Breslau 
Thiokol Chemical Corp. 
Trenton, New Jersey 


OOLING WITH PLASTICS steadily gaining resistance, and compression properties of epoNy resin cas 


1 
momentun diverse ndu wel oolins ng compositions Another objective Was to detern 


sts and weight factor, reductior gy time Ww ! effect of room temperature aging on the hardne mipa 
sults In greater production lead tu ersatility in the resistance, and resilience of some formulatior 
f materials and manpower, and greater freedon Polvsulfide liquid polymer-modified epoxy r col 
are some reasons Tor the rapid growtl ot plasti ~OSITIONS Can formulated to meet speci=tic requiren nt 
©) meta tool ng The 1s oft ist plastic structures Yn fo. plast ( tooling applicat ons Ie ere a) read \ j 
ne ncereasing because ver materiis and abo persed in either or both polymers by paint milling son 
ts are nvolved thal wit} la cath Toots I ers can be satisfactoril\ neorporated ! the por 
nating with reinforcement ive) equires a ] wv hand mixing. However, optimum dispet ! tai 
e casting material possessing a unique combinatior Vy paint milling 
perties (1) ‘ 
on properties, low shrinkage, strengt mnd versatilits When hardening agents that are compatible wit! 
cure, the d epoxy resins ure sidered the mie wlvsullice volvt ine u ed the compo 
satile resins u ed plastic t ipp i ns (2, ) repared as a two-package vith rood + t\ 
lowever, for cast plastic tooling structures they are to Some compatible hardeners are onsy dimethvilami: 
ttle and requ re a flexibilize | terminated quid (Rohm and Haas Con pany) t) (dimet} \ aminomethy 
Vsu fide poivmers are saturated Dipnaclte elastomel pheno (DMP-30). dimethy an nomethy phenol (DMP 10) 
{ co-react with epoxy resins. To obt iseful materials Rohm and Haas Company), meta phenylene diamine (Na 
deners are required and cures are ta vie it roo na \) ne Company) nd Epon Curing Agent Z (She 
elevated temperatures The DOLVSUITICE 1) ymers fun Chemica Company ) Howe non-compatible harder 
is chemica v combined flextt ers ) The rs are emploved,. a three-package s ad\ able wher 
mart tougnness resistance to ‘ pact ind te ng shelf required \n re hardene! such +) 
ature cycling, res ence ma ed a stul hvlenetetraminge ind. diethvlenetriamine (Car d iT 
insMmission In epoxy resin Cor ne 4 ns Plastis ( arbo? ( emica Company) ine t class nad i? 
oling is the largest volume and one of tne most active separately packaged, Styrene xide (Dow Chemical 
mereia uses fo. These composit ne thy prese manv) illv gly dv] ether (She (hemica Company) ink 
é rvionitrile (American Cvyvanamid Company) ha' ee! 
ind to be interest ng coupling agents 1 compatib ! 
Reaction Temperature Rise these amines in polysulfide liquid polymer LI v 
+) ‘ s the most effective for ti purp 
Much information and data have been publishes 
nere are severa quid polvsulfide polvmel!l comme! 
fect of polvsulfide liquid polyme) some mechan 
] allv avallable on ne em y resins Some pet 
ectrical and chemical resistance, a! eat distortion p ; | 
. 4 ent properties of these potyvmers are steqd Table | 
rties of epoxy resins (4, 5,6). How: e properti« 
ch are of vital importance to the | ng ¢ e 
inder, engineer and fabdricato! \ per 
‘ , ise is limited in casting applications because of the rela 
estigated. A primary objectiv 
r elv nigh viscosity The Vel pe me? 
stigate the efiect o polvsultide 
LI and LP-sS ire primarily 1S¢ piastle too 
exothermic reaction temperatul St 
] ipp itlol lr U! study LP Va empl ed a t} 
ear thermal expansion, shrinkagt 
eX ‘ t ~ ised the ter ‘ 
ea esente ] SPE { and is ery adaptable n plasti oll ipplicat 
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Table | Properties of Cornmercial Liquid Polysulfide Polymers 


Composition, Mole ‘; Specific Viscosity No. Avg. Pour 
Bis (2-Chloroethyl) Trichloro- Gravity at 25°C Mol. Wt. Point 
Polymer Formal propane 20°/4°C Poises 
LP-2 Qs 2 1.27 350-450 1,000 35 
LP-32 99.5 0.5 27 350-450 1,000 15 
LP-3 ON 2 1.27 7.12 1.000 15 
LP-33 99.5 0.5 27 13-15.5 1,000 » to 10 
LLP-s Os 1.27 2.5- 3.5 500-700 2h 
Table Il Filler Properties 
Apparent Particle Size Coefficient of 
Specific Density, Mesh Range, Linear Thermal 
hiller Gravity Ibs./cu. ft. Size Microns Expansion/°C 
Milled Glass Fibers 2.6 O.031-in. 
Stupalith A-2410 2.6 37.5 98% thru 200 6x 10-" 
(Lithium Aluminum Silicate) 
Graphite 1230 2.5 25 95° thru 300 
L.o-Micron Quartz S68 2.63 67.4 100% thru 130 O.05x 10°" 
Atomite 319 2.71 24 99.9% thru 325 
(Water Ground Calcite, O5to 0.5x10 
Calcium Carbonate ) 
a. Fiber Glass Division, Ferro Corporation, Nashville, Tenn. George Pettinos, Ine., Philadelphia, Penna. 


Penna. Whittake Clark and Daniels, New York, N. ) 


Stupakoff Division of the Carhorundum Latrobe 


Table Ill Liquid Polysulfide Polymer-Epoxy Resin Formulations 


Epoxy Resin, 100 Pts. by Wt. 
TET,’ 10 Pts. by Wt. Cured @78 > & 45° 5° R.H. Epon Curing Agent Z, 20 Pts. by Wt., Cured 24 Hrs. @ 150° 1 


he LP-3, Pts. by Wt. 0 25 50 100 0 25 50 100 
Filler 
None “ 
ef Milled Glass Fibers 
Pts. by Wt. 2s 34 39 51 59 71 
by Volume 10 Ww 10 1s 1S 1s 1s 
Stupalith A-2410 
ey Pts. by Wt. 75 on 106 136 QW 113 131 167 
cays ‘+ by Volume 23 23 23 23 26 26 26 26 
~} Graphite 1230 
Pts. by Wt. 22 27 32 32 14 
by Volume 8.5 85 8.5 85 11 11 11 
L.o-Micron Quartz S68 
Tae Pts. by Wt, x0) 6 11% 146 123 146 170 216 
oN, “ by Volume 24 24 24 24 31 31 1 
\tomite 319 
%; Pts. by Wt. 82 99 116 15 O4 112 130 165 
Ree “% by Volume 24 24 24 24 25 25 25 25 
ie a. Triethulenetetramine h. Percent by volume of filler based on total volume of compound 


Table IV Percentage Volume Shrinkage During Conversion 


TET Cure Epon Curing Agent 
LP-3, phr 7 Cure 
LP-3, phr 
Filler 25 0 100 25 50 100 
None Ls 3.9 15 27 
Milled Glass Fibers 4.9 22 25 
Stupalith A-2410 2.8 2.8 2.4 Br 2.1 0.6 
Graphite 1230 3.6 3.1 2.8 1.5 1.5 1.2 
3 : Quartz S68 29 2.0 1.6 1.5 0.6 0.1 
Atomite 319 238 2.4 2.4 14 
a. Trieth yle netetramine. 2 Days at 78> and 45t5% R.A. . Parts by wt. perl parts epory resin 
25 Hours at 150°F' plus I days at and 457+5% R.H. 
One hundred sixtee SPE JOURNAL. June, 1957 
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isting applicat Ss are rodu 
rers. The ) used it 
range of 1.000) 10) cent 
gram equivalent epoxide pel ig 
fic gravity of 1.16. Incorporat { 
veight polysulfide polymers i . 
ts in casting compositions of lowe 
ed W the unmod ed ep V resin (6 
some propel es of the five 1 ers ise 
ecorded in Table II (9). Stupalit \ 
ting !f er in that it has a negative coet 
pansiol polysulfide quid: polyvi 
ilations investigated are shown 1! 
sitions vere yrepared is two-pac 
nsisted of LP-3, hardener and a port 
the other part contained the ep \ 
ainder of the filler, The 1:1 ratio, LP 
lations were oaded vith the 
tv of 30.000 centipoises at Sv I | 
lered to be the maximum for good 
was used in. the ther LI ep 
lent that the olume oading of f 
ind particle characteristics \ 
into the 
(TET) wa ecte 
ener for the room temperature cure i? 
nt Z for the elevated temperature cure 
urs at 150 F was selected because it 
tical for most industries engaged in p 
Although the scosity of Epon Curing A 
n that of TET and a larger an int 
oadings Were mn the llat 
srdener. We have found that for a g 
er filler loadings are obtainab 
flexibilized epoxy compositior vhet 


dis compatible with the LP-3 


Exothermic Temperature During Cure 


Maximum temperature rise due rea 

mportant factor to be considet iw 
ilfide polymer-modified epoxy casting 

Nastic tooling applications. If the temper 

essive, the castings will char. High cure 
reaction exothern ncerease the } 
ese compositions because of UI 


ermal expansion. Usua Vv, temperature 


em in small castings. However, it bev 
arge castings, such as drop hamme ‘ 
m temperature curing hardeners are us: 


area to volume ratio Is low. 
Modification of the epoxy resin with LI 


mum reaction temperature rise l 


positions cured at room temperature 
F with Epon Curing Agent Z.. Fillers su 
2410 and Atomite 319 decrease the reac 
the unmodified and LP-3-modified ep 
er reaction temperatures were obtained 
Agent Z, which requires a heat cur 
perature cures with TET. Typical ma: 


erature curves are lustrated in Figure 
obtained w cc of ! 

{ containers istings ere |] ine 

es in diameter. Room temperatu 


ive humidity, 45 » 
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Figure 2. (right) Coefficients Se | x 
of linear thermal expansion x 
w 
of LP-3/epoxy resins QUARTZ 868 
MILLEO GLASS FIBERS 
5 i 
3 
ARTS LP-3 PHR 
Coefficient of Linear Thermal Expansion 
The con tTicient nega therma expat { thy 
materia used ! plastic tooling al Mportantl propre rt 
nic must tye take! nto consideration manv applica 
ons (10). Large plastie pres tools, uch as drop hammet 
dies, are often stored and used under conditions where the k 
temperature varies over a wide range. In many case tl BS, 
plastic materials used in the fabrication of drop hamn ' 
dies are utilized as a capping over a supporting core sue 
a Kirksite and steel. The coefficients of expansion of 
epoxy resin and polysulfide polymer-m lified epoxy resi 
mpositions are cons derably hiwher than those of metal 4 
Consequently a severe mposed on these materia 
luring thermal cycling. A similar problem encountered 
vhen metal parts are embedded in these matertais or wher 
the compositions are cast meta containe! Althoug! 
polymer-m dified eponyv re n have higher co 
efficients of linear therm: paar on that do resi 
ey possess better resistances to temperature cvceling Due 
to their inherent flexibility, thev are able to absorb more 
stress and strain which result fron ference n coef] 
ents of therma expansliotr 
The average coefficient of near thermal expanstiot + 
f unfilled and filled epoxy and LP-3-modified epoxy resi j 
mpos ons ere determined ot O09 cast 
i? over the temperature range ofl to 1() ( 
as used as the test medium and optical measurement 
re made to the closest 0.0005-inel These compounds were 
cured 24 hours at 150 F with Epon Curing Agent Z and 
ested after conditioning fol 4) dav if is and f 
) relat e humidity. Hereafter. thi vill be referred 
is standard conditioning oar | 
Figure 2 sl \ the coefficient ! inear thermal ¢ ‘ale 
i! or neredse vit ncerease coneentratior 
} reduce thie coefficient eNpal ol le 
pected since the ive ¢ derably er coetficient 
thermal expansion than re ns and poly 
orvmers It nteresting ! te owest vera 
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Atomite 319 
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Table VI Compressive Properties at Room Temperature TETo Cure 


Maximum 
Compressive 
Strength, PSI 


16,300 
S500 


11,300 


9400 


16,000 
11,000 


6,000 


S500 


3.700 


15,600 
11,900 


5,200 


16,000 
10,600 


5,700 


a. Triethwlenetetramine 


Table Vi Compressive Properties at Room Temperature 


Maximum 
Compressive 
Strength, PSI 


17,100 
12,900 
5,100 


20,100 
16,200 
10,000 


18,600 
16,400 


5,500 


16,200 
13,900 
6,000 


20,400 
16,200 
6,600 


17,200 


13,700 


7,400 


Yield Strength 
(0.207 Offset) 
Psi 


15,900 


2 so 


16,200 
S900) 


3,600 


12,800 


12,700 
6,300) 


2 100 


15,500 


3,600 


13,200 
S00 
3.400 
0.2% Offset 


Epon Curing Agent Z Cure 
Yield Strength 
(0.20 Offset) 

PSI 


15,800 
11,600 
1,300 


17,300 
13,600 


14,800) 
12,400 
1.000 


11,000 
9,900 
1,500 


15,400 
12,400 
4,100 


14,500 
11,400 
5,600 


Modulus 
Psi 
9.12x 10 


x 104 


10 
17 x 10 
16x 10 
x 10 
x i¢ 


6.5 x 10 
3.0 x 10 
96x 104 


x 10 


6.2 x 10 
x 10 


6.5 x 10 
14 x 10 
x 


Modulus 


PSI 


10 
3.6 x 10 
1x 105 


7 


Li x 10 


6.7 x 10 
15x «10 
¥.1x 10 
70 x 10 
LS x 10 
6.3 x 10 
x 10 
nae X 1 
x LO 
6.8 x 105 
29 x 105 


6S x 10 


10 
10 


Deformation 
at Yield, 


ts te 


Deformation 


at Yield, 


to te 


x 


te bo 


te to te 


The 
= 
2 
6 
25 
|) 
(338 
rE 
} 
4.3 
1.1 
0 
25 
0 
1.8 
i” 
a. 0.2% Offset 


ents of expansion were obtained with compositions 


aining Quartz 868. The volume loading was highest 
this filler. In view of the relatively 


milled glass fibers are very effective 


low volume loadin; 
for decreasin: 
efficient of expansion of liqu d polysulfide polymet 


y con pounds 


nrinkage During Cure 


In plastic tooling applications where close tolerance 
e order of 0.002 to 0.003-inch are required, the shrink 
of the material during conversion from the liquid t 
solid state is of great importance. 
of the LP-3-modified epoxy resin systems wer 


Table IV. The 


nkages of these materials are low; ranging from 2.7 


Percentages volum 


rmined and are recorded in volum: 


$.8 percent with the unfilled formulations. Fillers reduc: 


ime shrinkage; values ranging from 0.1 to 3.5 percent 
Ringe 

obtained. Quartz 868 is very effective fo 

ime shrinkage. The compositions cured with Epon Cur 


reducing 


Agent Z gave lower volume shrinkage on conversio! 


those cured with TET. This is what one would expect 
e lower conversion temperatures are associated with this 


re. Volume shrinkage did not significantly increase afte: 


month aging at the standard conditions. Therefore, 


tically all of the shrinkage occurs during conversion 
m the liquid to the solid state. 
\ brief description of the method used for dete 
ng volume shrinkage is considered to be of interest. 
compositions were cast in 7 S-inch diameter pyrex 
coated with 


de tel 


tubes 7 inches in length, previously 


ease agent, whose volumes were accurately 


ed. After the prescribed cures, the specimens were re 
ved by cooling with dry ice. When they attained stan 
graduates 


the test 


d temperature, they were placed in 100 ce 


iously calibrated in the same manner as 


wes. The volume of Ponsolve required to fill the grad 
tes to the 100 ce mark was then carefully measured with 
buret. Percentage volume shrinkage was calculated as 


OWS: 
V (Vv wo 


Percent volume shrinkag 
Volume of original casting 
Volume of graduate 


Volume of Ponsolve required to 
graduate containing casting 


mpact Resistance 


High impact resistance is obviously essential in drop 
mer dies. Epoxy resins are brittle and require a flexi 
er to make them suitable for this plastic tooling appli 
in. Good resistance to impact is also necessary In mos 
plastic tools for protection against cracking and shat 
ng during handling. The effect of LP-8 and different 
es of fillers on the impact resistance of the epoxy resi 
graphically illustrated in Figure 3. It is apparent that 
impact strength of the epoxy resi 
ved by co-reaction with LP-3. Many of the 
LP-3 did not fail at 107 foot 


Milled 


is markedly im 
specimens 
taining 100 parts of 
inds which is the limit of our test equip! 
ss fibers are outstanding for improving the 
stance of the unmodified and 


compositions. 


Impact resistance tests were conducted on (.0 X ZX2Z 
cast specimens at 80°F with the falling ba method 
ribed in Government Specification Mil-C-16923A. The 
cimens were tested after the standard conditioning, 
E JOURNAL, June, 1957 
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Figure 3. Effect of LP-3 and fillers on impact strength of epoxy 


resin. 


Heat Distortion 


The heat distortion temperature (HDT) of materia 
used in plastic tooling 


the tooling engineer, Considerable information covering 


the heat distortion properties of epoxy and polysulfid 


polymer-flexibilized epoxy 


been published (11 ). But the effect of fillers on the HD’ 


of these compositions Was not previously Investigated It 


was shown that the HDT of the flexibilized epoxy comyp: 


sitions depends on the type of hardener used, the amount 
of hardener, cure temperature and time, aging time, and 


the flexibilizer epoxy resin ratio. 
high flexibility do not possess optimum HDT. The opti 
mum balance of mechanical properties and HDT must t»« 
determined for the particular tooling application 
Heat distortion temperatures of the epoxy and LI 

modified epoxy resin compositions with and without dif 
ferent types of fillers are recorded in Table V. Polysulfiads 
polymer lowers the HDT of the unfilled and filled epoxy 
resin compositions. The decrease in HDT is small with the 
room temperature TET cure. Considerably higher 
vere obtained with Epon Curing Agent Z and the heat cure 


Fillers significantly increased the HDT of the epoxy resir 


and LP-3-modified epoxy resin formulations with the mild 


heat cure, H wwever, they were not as effective with the 


TET cure. TET is not a suitable hardener for obtaining 


with either 


HDT 


flexibilized epoxy materials. 


polysultide polymet 


319 and Stupalith A 


eC ol 


tomite 


2410 were particularly effective fillers for increasing the 


HDT. It is felt that the reason fillers increase HD’ 


that they increase the modulus of the composition: 


Table V 
Heat Distortion Temperature 
HDT, °C 
Epon Curing Agent 


TET®* Cure Z Cure 


Filler LP-3, phr LP-3, phr 

0 25 20 
None 54 19 Ss) 65 
Milled Glass Fibers 56 50) S4 
Stupalith A-2410 56 51 rf 
Graphite 1230 59 56 x2 70 
Quartz 868 54 17 sd i4 
Atomite 319 5S 56 St) 


a. Trieti ule netetramine. 
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is a property which is of interest to 


resin systems Nas previously 
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Figure 4. > 
Effect of aging 
on hardness of 
LP-3/epoxy resins. 
20 UNFLLED 


PARTS LPS om 


The HDT was determined in accordance with ASTM, 


Method D648-45T, Standards pt. VI p. 1176 (1952) (11) 


\ pecimens were tested after the standard conditioning. 


Compressive Properties 


In view of the importance of the behavior of materials 
inder compression in plastic tooling applications, particu 
urlv press dies, the effeets of polysultide liquid polymer 


ind fillers on the compressive properties of the epoxy 
resin were determined. The data recorded in Table VI were 
btained in 15-inch cast eylindrical specimens 0.5-ineh in 
diameter in accordance with ASTM, Method D695-52T 
ifter the standard conditioning. Most of the 1:1 ratio 
L.P-3 epoxy compositions were too soft for measuring 
their compressive properties on the specimen size used, 

Milled glass fibers increased the maximum compres- 
ive and yield strengths of the epoxy and _ polysulfide 
polymer-modified epoxy resin compounds cured with both 
hardeners, The other fillers decreased the compressive 
ind yield strengths of the unmodified epoxy resin cured 
with TET at room temperature. All of the fillers increased 
the maximum compressive and, in general, the yield 
strengths of the LP-3-modified epoxy compositions cured 
with both hardeners. This indicates they are more amen- 
able to reinforcement with different types of fillers. The 
fillers increased the modulus of all the compositions, Gen- 
erally, higher compressive and yield strengths were ob 
tained with the mild heat cure. Of the fillers evaluated, 
Graphite No, 1230 gave the lowest maximum compressive 
and yield strengths and modulus. 


Effect of Aging On Some Mechanical Properties 
With the increasing use of epoxy resin flexibilizers in 
the plastic tooling fields, the subject of cure stability has 


received considerable attention. The ideal material would 
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ed comb 


mpact resistal 


ce, resiliency and dimer 
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4 
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Smt 2 
GLASS FIBERS 
2 so 7s 
PARTS LP-3 par 
ni ol nitia propert es, 


th aging. For drop hammer dies and other cast 
press tools such a combination of initial properties, coupled 
we, Is not feasible with epoxy resins 


vith aging resistar 


With pol 


sitions, n 


ysulfide polymer-flexibili 


laiIntenance 


yreat extent on th 


zed epoxy resin compo 


of properties with aging depends to a 


e harder 


er 


Obviously, the more complete the 


aging stability. Curing agen 


ts, 


or dimethylaminopropy! amine (C 


icals Company), which are 


ature, or 


slower 


temperature cure hi 


The 


ffects of a 


‘ting cu 
ive more 


ging at 


Ve ry 


ne 


‘ 


nd cure conditions used 
nitial cure the better the 
ich as diethylenetrian in 
arbide and Carbon Chem 
active at room tempe}) 
agents with an elevated 
e properties on aging. 


1 F and 45 relative 


humidity are illustrated in the three-dimensional graphs o 


Figure 4. 


Here, the 


» variation of 


different ratios of polysulfide po 


shown. The curing agent is t 


ing Agent Z indicated by 


he px 


hardness with time for 


lvmer and epoxy resin is 


irameter with Epon Cun 


the dotted curves while TET is 


shown by the solid curves, In addition to the unfilled resin, 


fillers, Atomite 319 and milled glass 


the effect 


s of two 


fibers, are also shown. Shore 


urements 
(12). 


were made with th 


DD 


It appears that the hardness 


the first month and then levels o 


thereafter 


The fill 


higher hardnesses « 


mer epoxy resin ra 


after various aging periods at 


shown in 
Impact st 


dec reased 


Table VII 
rength of 


after one 


ers tend 
ver the 
tios. Im} 


. With 
the LP-3 


month 


to 
enti 
yact 


the 


+1} 
the u 


mod 


iging 


change appreciably during the 31 


TET® Cure Effect of Aging on Impact Resistance 
\ging Period Impact Resistance Ft.-lbs. « 


Filler 2 Days 1 Month 2 Months 3 Months 


None 
ILP-3, pho 


2 } 3 

1) 10 12 21 22 

1 107 10 10) 
\tomite S19 
phr 

25 

1) 19 14 14 15 

10 107 10; 


Falling ball test at SO°F. Government Spe cification Mil-C-16923A. 


Triethulenetetramine. 


One hundred twenty 


2 Days 


tT 


urometer hardness meus 


paratus shown in Figure 


changes more rapidly i 
T, changing only slightls 
give more uniform and 
e range of liquid poly 
resistance data obtained 
standard conditions are 
nfilled formulations, the 
ified epoxy formulations 
but thereafter did not 


nonth aging period. This 
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marallels the hardness « hange Ss. Since the impact resistance 
f the 1:1 ratio LP-3 epoxy compositions was over the 
mit of our test equipment, the data obtained on these 
systems are indefinite. No appreciable change in the im 
act resistance of the formulations containing the fairly 
rh loading of Atomite 319 occurred during three months’ 
iging. This indicates that fillers are conducive to good 
iging resistance characteristics in liquid polysulfide poly 
ner-modified epoxy resin compositions, However, much 
ower impact strengths were obtained with the fille) 
ormulations. 

The effect of aging on resiliency is an important 
factor to be considered in plastic tooling applications 
vhere the part is subjected to mechanical shock, It is of 
particular significance in materials used for the fabrica 
tion of drop hammer dies. The maximum rebound of the 
infilled and filled epoxy and LP-3-modified epoxy resin 
) 


compositions was determined on 0.5 x 2 x 2-inch cast speci 


mens at SO F after various aging periods with the Bashore 
Rebound Resiliometer. A guided, 31.6 gram-weight is r 
eased 17 inches above the specimen and the rebound read 
on a scale calibrated 2.5 units per centimeter (6). 

The data in Table VIII show that, in general, the LP-3- 
modified epoxy compositions maintain their resiliency dur 
ng aging as well as the epoxy resin materials. The ma- 
terials showed little change in resiliency during aging. It 
as been found that the rebound of similar materials in 
creases With increase in hardness, Therefore, if cure pro- 
gressed appreciably with aging, rebound would be expected 
to increase. Atomite 319 filler reduces the rebound of the 
compositions. Of particular interest are the low rebound 
values obtained with the 1:1 ratio LP-3 epoxy ratio for 
nulations which indicates their ability to absorb more 
nechanical shock, Most LP-3-flexibilized epoxy drop ham 
mer die formulations contain between 75 and 100 parts 


LP-3 per 100 parts epoxy. 


Summary 

Polysulfide liquid polymer-flexibilized epoxy resin 
compositions possess a unique combination of properties 
which are required for cast structures in plastic tooling. 
The properties of these materials can be readily varied 
from hard and tough to flexible elastomers by adjustment 
of the polysulfide polymer epoxy resin ratio, selection of 


hardener and cure conditions, and use of fillers to meet 


specific plastie tooling applheations Their ease of handling 


and compounding with different types of fillers, versatility 
of cure, high impact strength, resistance to thermal eve 
ing, good mechanical shock dampening, adequate stability 
of properties during aging, and moderate exothermic re 
action temperature rise are some properties which have 
promoted the acceptance of these materials in plastie too 


ing applications. 
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Table VIII 


Effect of Aging on Bashore Resiliometer Rebound 


TET* Cure 
Filler Aging Period 
2 Days 1 Month 
None 
LP-3, phr 


}] 12 
25 17 16 44 44 
4} 14 16 46 

100 2 24 


Atomite 319 
LP-3, phr 


0 21 21 25 
25 s() 22 22 23 
50 26 27 
100 14 1s 19 19 


a. Triethulenetetramine 
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Epon Curing Agent Z Cure 
Aging Period 
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Heating Systems for 


W. H. Willert 
Frank W. Baan & Co. 


SELECTION of extrusion 


uipment an important considera 


eq 
tion is the design of the extruder 
from a thermal standpoint. This in 
clude both the heating and cooling 


characteristics of the extrusion barrel. 
Che function of the extrusion barrel, 
that portion of the extruder surround 
the extrusion screw from the feed 
tion to the die, is to supply heat 
0 ol o remove heat from the plastic 
materia as it is advanced by the 
screw, A simple heat balance for an 
extruder. neglecting the effect of the 
hopper dryer, friction in the drive 
section, and radiation losses, is the 
total heat content of the plastic dis 
charged for a unit of time being equal 
tou the frictional heat added by the 
actior of the screw plus the heat 
picked up from the extrusion cylinder 
Dy conduction 

In the cause of adiabatic or auto- 
genous extrusion (see this discussior 
in the January 1957 column) the 
amount of heat supplied by the cylin 


FIGURE | 
1a} COMPARISON OF THE 
PLASTICITY CURVES FOR chm 
13} VARIOUS COMME RICAL x 
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PLASTICIZED 


/ 


vinrvus 


der after start 
zero. Aside from a few specific appli 
cations, where compound 
is used and a constant 
achieve a set 


is maintained 
temperature 


extruders in 


purpose machines used to extrude all 
of the available types of compounds 


same 
extrusion 


AKING EXTRUSION 


R. D. Sackett 


Technical Service Associate 
Monsanto Chemical Company 


Springfield, Massachusetts 


Extrusion Cylinders 


produce a 
product, is this method of operating 
extruders practical? 
operation are general 


Nearly 


for a range of products, even 


stricted to a 


for accurately 
perature of an extrusion cylinder can 


be seen from following explan 


ation, 


Need for Temperature Control 

Figure I shows the plasticity curves 
available 
extrusion, They 


of ten commercially 
pounds used for 
dicate the comparable melt viscosities 
of these plastics over their range o 
extrusion temperatures (based on the 
actual melt temperatures), 
perience with one compound it can be 


ACETATE 
NYLON 


field. The 
controlling 


Figure |. 
Plasticity 
Curves 


is theoret ically 


the 


From 


determined what proportion of the 
tota heat requirements can be de- 
rived from frictional working, when 
cooling may be necessary, or wher 


heat added by the cylinder is needed 
to reach the desired melt temperature. 
With a plasticity range under 1-*2, 
1 materials are of too high a vis- 
cosity to be extruded. In a range from 
1-'» to 5, a considerable amount of 
frictional heat is involved when ex- 
ruding at high rates. The require- 
ments of the cylinder heating system, 


under such conditions, varies from 
adding the initial heat to get started, 
to removing the excess heat (friction- 
al) in order to keep the plastic tem- 
perature below its decomposition tem- 
perature. The extrusion temperature 
for rigid vinyls and fluorothenes is in 
the lower part of the range. Highly 
plasticized vinyls, hard flow cellu- 
osies, high-impact polystyrene and 
even polyethylene are in the upper 
part, 


From a range of 5 upward the 
heat requirements are obtained essen- 
tially from the cylinder because the 
plastic has a too low melt viscosity 
to create sufficient frictional heat to 
bring it to its required melt tempera- 
ture. For nylon or polyethylene (film 
and paper coating) the cylinder sup- 

of the heating load. 
It should be remembered that the 
capital cost of a one kilowatt heater 
s about 5 dollars, and to add the 


plies the bulk « 


equivalent heat with the motor costs 
about 100 dollars per kilowatt or 20 
times the capital investment. The 
electrical power consumption is equal 
in both cases although there may be 
some difference in efficiency. 


Control Methods 


The cylinder has to supply the heat 
to the material in the proper propor- 
tions as it advances in the machine. 
If it gets too hot immediately at the 
feed section, the material will slip 
on the cylinder walls and rotate with 
the screw, losing extrusion rates, 
pressure, and efficiency. For this rea- 
son the heating along the cylinder is 
broken up into two or more zones, 
With these objects in mind, let us look 
at the various methods used for con- 
trolling the temperature of the ex- 
trusion cylinder. 

The first extrusion cylinders were 
heated by steam. The cylinders were 
cast with cored out section in which 
the steam was introduced under pres- 
sure, Steam is a good heating medium 
giving fast heat-up. In large installa- 
tions it is economical, and available 
control or handling equipment is 
simple and inexpensive. But in most 
plants steam is not generally avail- 
able. Another drawback is the maxi- 
mum temperature limitation of about 
200 psi (or 380°F), which can_ be 
safely generated in the average plant. 
With new thermoplastics requiring 
higher temperatures new methods of 


heating were required, Steam heating 
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system. 


THER MOCOUP( 
TO 3 POSITION 
TEMPERATURE 
CONTROLLER 


CYLINOER 
OF CHANNELS 
FOR WHEAT TRANSFER 


and heaters in order to lerme embedded 


mprove the cooling efficiency nthe ¢ 
f each zor 
The Willert System perature controlle? 
The Willert temperature contro 
tne nder used by oun iters for the eating evele and 
company is shown diagrammatically ictuate a solenoid valve in tl 
n Figure 2. In this system each zone 
along the cylinder consists of a series Cooling required, Phe ysten 
of internal helical grooves connected completers enclosed f-conta 
with channels on the top and botton thout mo ng part il auton 
To these passages is fitted a reflux bvyna 
condenser assembly. All joints except hich 
the vent, side filling opening, and 
drain are welded tight for leak proof end 
ness. A liquid with a relatively flat snot hat 
apor pressure vs, temperature range laVInNgZ a quid \ \ 1) 
irve is used to fill the jacket. Water om 
for operating temperature up to 135°} re 
and Dowtherm 4 for 380 to 750° F pressure noluded 
are recommended, Upon the initial 
eat up, the system is vented to re The final decision on whic - 
na sealed. termined by vhat 
In operation, a vapor pressure cor 
esponding to the cylinder o1 liquid finished product, The extrusior 
temperature is maintained. The heat ak 
from the electrical heating element 
passes around (partially through) the allowable tolerance on the fi 
quid through the metal wall of the part will dictate the closene “i 
vlinder to the liner and transfers 
to the plastic. Where cooling is rr future possibilities, maintenance 
quired, Watel s introduced in the and supervision (automatic 
condenser jacket, condensing some of al control) are all faetors which n 
the vapors and returning the conde he considered in the selection 
ate to the cylinder setting up a ci be 
culating system. Since only the latent ee re 
eat of vaporization is removed, the (1) US. Patent 2.433.936 ; 
ipor and condensate are essentially 
at the same temperature and cot (2) U.S. Patent 2,522,365 
equently the control is gradual, pro Green 
lucing no shock to the cylinder but (3) US. Patent 2541.20 
ture in removing unlimited 
imount of frictional heat if necessary. (i) U.S. Patent 2.721.729 
The contro from a= standard Van Ripe 
Ons 


s used chiefly for saran when qu ‘ 
eat-ups are essentia : 
ng ol ey nders vas The 
reulation o ot fluids through the ; 
red sect ising oil or Dowthern 
= technique ul evel neat, 
ind when used in conjunction wit! 
eat exchanger, cooling is availab F 
Oil, for the most part, is limited t "4 
0 F because of sludging or ca ne 
wnization on the heaters, With t 5 
tvpe of equipment, maintenance 
isually high because of the difficult a 
f keeping seals tight on pump shafts | 
ind at joints. The space requirements : 
ire high and good housekeeping ts 
lifficult due to oil leakage. This met} Ee 
a s especially desirable n large 
plants where explosion-proof cond . 
tions are requ red Yi x 
YI ( 
videly used during World War IL be 
cause of nylon. This system consist ‘y 
f placing electrical resistance typ 
eaters directly around the outside Ab | 
liameter of the cylinder with contro 
ed zones, Electrical heating is ec q 
nomical and ther are no practica 
ipper temperature limitations. This 
ysten s not, however, satisfactory 
n all applications unless provisiot ter 2 
ire made to remove heat. Direct elec ) it 
trical heating is being used primaril; ‘ ie A 
for nylon and polyethylene paper 
oating work vhere frictional heat to he 
levelopment is not significant 
In conjyunctior with direct electri 
eating a number of methods for re 
moving frictional heat for improved nile aaa 
ter control have been de 
cylinders, tubes, and passages throug 
vhich air, water, steam or fog ar a <% 
reulated. Most of today’s machin ‘ amet 
vill fall into one of these categories. ot iS 
One method (1) is evenly spaced, 
mall cored out areas in the cylinde 
all between the ner and the heat a] wed 
controlled by ndividual valves 
the various channe zones, 
Another method (2) consists of 
nding a coppel tube ! a ne ca 
groove, The cooling coils are flattened 
so the heater fits nugly over then 
Air, water, or steam can be circulated é 4 ; 
through them depending upor eat 
With the development of cast-1! nt 
aluminum heaters cooling coils were { Ts 
variation (3) of this method, making ist Beat 
ise of the cast aluminum heater, wa 
the machining of grooves on the n e- 
side diameter of the heater to permit 
the circulation of ain 
Further variation of this design wa : 
the casting of fins on the outsice _ § Wy, 
the diameter of the heaters in orde) 
to ncrease the surtace area, 
ystem can be used t! r without 4 
ower. Another system (4) Involve \ 
the sucking of moisture-laden air ov x* ty 
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M (CH OF THE COST of running 
a molding plant can be directly 
ittributed to the considerable amount 


experimental work involved in get- 
ng the average mold into production. 


Granted that some of this work is 
necessary to establish conditions for 
rroduction of top quality moldings at 
t minimum cost, a considerable por 
on of this work can be eliminated 


th caretu planning prior to the 
onstruction of the mold. 

The following breakdown of the 
features of a mold may serve as a 
guide to good construction. 

The Sprue Bushing 

Does it have sufficient taper to in- 


sure positive extraction? 


a Bear in mind that the greater the 
diameter of the sprue, the greater 
ie vill be the overall shrinkage away 


from the bushing and therefore, 
easier it will be to extract the 
sprue. To insure positive extrac 
S tion, a '%” diameter sprue with a 
taper of as much as a 10° included 
angle may be required, whereas 
‘9 a *s diameter sprue may extract 
5 easily with a taper of not more 


: than 3 included angle. 
ve If the part to be produced will 
require a relatively long plunger 
- n time because of the necessity 
* if holding “flats” ete., the bushing 


should have a more generous tape 
than when molding with a_ short 
plunger time. 

Is the volume retention of the sprue 


bushing sufficient to hold non-uni- 

: formly heated material emerging from 

"i a poorly controlled nozzle? 

-. When molding with hand loading 
nserts or when operating with 

. front cylinder heats near the de 

gradation temperature of the ma 
terial, the volume of the sprue 


should be greater than usual. 


twenty fou 


fJne hundre 


Kdited by Louis Paggi, 


du Pont de Nemour & Co... Tne 


Planning the Injection Mold 


Louis Paggi 
duPont de Ne mours & ("o., Ine. 


Cold Slug Well or Sprue Puller 
Is it a good design that will avoid 
erratic operation? 
The undercut annular ring type is 
a good cold slug well but a poor 
puller, The “sucker pin” and “Z” 
types are the best pullers but are 
not good cold-slug-wells. These 
considerations will assist in select- 
ing the design best suited to each 
particular case. 


Runners 
Are they designed according to the 
following order of acceptance? (1) 
Full round, (2) square or trapezoidal 
or (3) half round or flat? 
The full round runner is the most 
efficient and smoothest flowing and 
should be used wherever possible. 
This is particularly true at the 
junction of the sub-runner and gate 
where it is desirable to draw ma- 
terial from the center of the melt 
stream. 


Are runners too small, too large, 
too long or too short? 
The correct size runner can only 
be determined by experimental 
procedure, However, the following 
basic rules always apply: 
1. Large runners are necessary 
(a) when low material tempera- 
tures are used. 
(b) when material is required to 
travel a long distance 
(c) when high cavity pressure 
must be developed to mini- 
mize shrinkage. 
(d) when molding parts of heavy 
cross-section on long cycles. 
Unnecessarily large runners 
should not be used if we are to 
avoid overtaxing the plasticating 
capacity of the machine and ac 
cumulation of large quantities of 
rework material. 


~ 


2. Excessively long runners should 

be avoided because they may re- 

sult in 

(a) loss of 
cavities. 

(b) need for higher 
temperatures. 

(c) waste of material. 

(d) unbalanced filling of the 
mold, 

. Extremely short runners should 

be avoided because they may re- 

sult in 

(a) non-uniform temperature of 
material entering the cavity. 

(b) surface defects. 

(c) production of highly strained 
parts. 

(d) ejection difficulties. 

(e) flashing. 

Is the size of the runner stepped 

down when the flow is split into 

more than one stream? 
Unbalanced filling of a mold 
is often due to failure to re 
duce the diameter of the 
runner when branching into 
more than one stream. It is 
very important to build up 
back pressure as the material 
flows toward the cavities. 


pressure to remote 


materia 


~ 


Gates 
Has the 
chosen? 

The gate is an important feature of 
a mold, and its design should be 
chosen to suit the part being mold- 
ed as well as the operation of the 
mold, For example, if the molded 
parts must be carefully handled to 
avoid scratching, the gates must 
be large enough to permit ejecting 
the shot in one piece so that parts 
may be carefully degated. If knock 
out marks cannot be tolerated on 
the surface of the part produced, 
the gate must also be large enough 
to permit ejecting the part via the 
runner and gate. If a very large 
number of cavities are to be 
handled on a very short cycle and 
parts may be roughly handled, 
tunnel or sub-parting line gates 
may be chosen. 

If the cavity covers a large pro- 
jected area, a fan gate or a flash 
gate may be chosen. This is par- 
ticularly true for thin walled cav- 
ities. If surface flow marks or ex- 
cessive stressing at the region of 
the gate are likely to be a problem, 
the gate should be generously 
radiused into the cavity. When the 
cross-sectional area of the gate to 
each cavity of a multi-cavity mold 
is so great as to prevent the build- 
up of sufficient back  pressurs 
necessary for smooth balanced fill- 
ing, a tab gate may be employed. 
A good general rule for gate land 
or length is to hold it to an abso- 
lute minimum. For example, the 
gate should be just long enough to 
accommodate the desired flare o1 
radius. It should not be a miniature 
runner. 

(Please turn to Page 147) 
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YEARS 
BUILDING 
TRADITION 


Unlike many anniversaries that are built to 


exaggerated proportions, H-P-M is entering its H-P-M Compression 
eighty-first year with a minimum of interest in the and Transfer Mold- 
ing Presses 100 to 500 ton capacities, up to 


past. Instead our research and development 2500 tons on special order. 

have geared our efforts to a program for the 7 
future. We like to feel that throughout our long 
and varied experience we have learned to 
anticipate the needs of the many industries 

with which we work. It is their future 

that guides our planning and our policies 

for the days ahead. This thinking has 
traditionally guided H-P-M to its present 
position as a leader in the 


Plastic 
Injection Molding 


hydraulic industry. Our goals Machine 6 to 400 oz. capacities. Lbs 
will be changed only to i 
provide more and better 
service to the industries 


we serve. THE HYDRAULIC 
PRESS MFG. Co. 


Mount Gilead, Ohio, U.S.A. 
A DIVISION OF KOEHRING COMPANY 
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chem al resistance of all Dow plastic ~ 


food ingredients, for example. have been 


tested to determine their effeet on 


/ ) 
CS 


RESEARCH DETERMINES CHEMICAL 
RESISTANCE OF DOW PLASTICS 


A typical test under way in the Dow Plastics Technical Service laboratory. This “dunking 
machine,’ designed by Dow technical men, tests finished plastics idings under accelerated 
use conditions. Any cycling schedule desired can be established on each of its five stations 


ABILITY OF DOW PLASTICS TO WITHSTAND ATTACK BY MORE 


THAN 350 CHEMICALS TESTED AMERICA’S FIRST FAMILY OF 


POLYSTYRENES 


Industry has recognized the important the numerous Styron® formulations, GENERAL PURPOSE 
rele of plasties. And, as the range of Similar data has been collected on TYRON 666 
ipplication possibilities increases, the Saran, Ethocel®, Stvrex® 767, and Poly- TYRON 665 (Extrusion) 
emical resistance of these plastic ma ethylene . RON 688 (Easy Flow) 
terials becomes critical. The ability of a tn 689 (Easy Flow) 
plastic to withstand chemical attack by ufacturers in making a proper selection HIGH IMPACT 
rtain specific reagents often determines of plastic materials for specifie applica- STYRON 475 
the selection for a given application. tions. Plastiatries studies and research ('YRON 777 (Medium Impact) 


The Dow Chemical Company. as a major continue in this and similar areas in an 
supplier of plastic materials to industry, effort te find practical solutions to prob- iit ai 
has recognized this problem. Under the lems in plastic applications. For your HEAT RESISTANT 

direction of Dow Plastics Technical Serv- copy of “Chemical Resistance of Dow TYRON 683 

ce. a program of exhaustive tests has Plastics.” write THE DOW CHEMICAL TYRON 700 

been under wav for a number of vears COMPANY. Midland. Michigan. Plasties 

to provide fundamental data on the Sales Dept. PL 1543]. 


More than 350 different chemicals and 


YOU CAN DEPEND ON 


ee DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 
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_Atction— 
By Your 
ational 


Organization 


“The objects of the Society shall be to pro- 

mote in all lawful ways the Arts, Sciences, 

and Engineering Practices and Standards 

connected with the utilization of plastics.” 
The Plastics Engineer 

and Professional Status 


5 Jules W. Lindau, III 


‘ E AR ALL FAMILIAR \ the growt 
ndustry and statisti it tl} ild not cor 
tribute to the thought that ; of importance n tl 
topic, Whether or not we are a fal a vith the canol 
to repeat that foreword to the Miiosophny oy 
are all basically bound, 

‘Honesty, justice and courtesy form a moral philo 
sophy which, associated with mutual interest among men, 

nstitutes the foundation of ethics. The engineer should 
recognize such a standard, not in passive observance, but 
is a set of dynamic principals gui s conduc ind 
Vay ot tite It nis dutv to practice ol i 
cording to these canons of ethics. As the keystone 
professional conduct in integrity, the engineer will dis 
charge his duties with fidelity to the public, his employers 
and clients, and with fairness and part tv to a It 

nis duty to interest himself in pu c wWellare and te 
” ready to apply his special knowledge f the benet 
of mankind, He should uphold the onor and dignity 
if his profession and avoid association with an ente? 
rise of questionable character. In his dealings wit 
fellow engineers, he should be fair and tolerant 

It is assumed that we are all observing | 
sophy, but the condition of our Society makes It necessary 
for us to prove that we are not only observing the pl 
sophy of these ethies but also are capable, in the eyes { 
ur community, to qualify for the title und vhnich W 
practice. A model law has been proposed and accepted 1 
the majority of the states of our country. Under this 

vy the engineer who has qualinhes t 
ractice within the iimitations I 

The statement of the law indicat ' 

“In order to safeguard fe, healt and propert 
and to promote the public welfare, ar no in eithe) 
public or private capacity, practicing ering t pra 
tice engineering, sna ye required submit ¢ cence 
hat he is qualified so to practice and s egistered 
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nterest of public healt! and safety It witht 
cope of our prot ict tv to be respo 
he safety of pe nh plants under out Irisdn 
Ve responsi Tor the ne ex ‘ ( 
the organizations witl whicl we are profe onally 
“ussociated Phe model law Mis take thes factol rit 
account in other spheres of engineering. It cove the 
qualifications for registration as a profe onal enginees 
This registration does not control the phere n whic 
the Dersol entitied to tha registrat ! } i ‘ ! ‘ 
It does consider that the ndividua carrving the tit 
vill live up to the canons of ethics to engineet! 
thus limit himself to work in which he s capable 
erforming his professional duties effectively 

The practice of engineering under the model 
means any professional Service ol creative Vol re 
juiring engineering education, training and. experiences 
It includes the application of special knowledge of the 
mathematical, physical and engineering sciences to suel 
professional services or creati vork a consultation 
nvestigation, evaluation, planning, design and supervistor 
ft construction for the purpose of assuring compliance 
vith specifications and design, in connection with any 
uublie or private utilitv, structures, buildings, machine 


‘ 


sha i awtu I inv person to practice ote 
practice in the state to use in connection witl 
‘ rt rwise issume ist or advertise inv 
leserip tending to vy the impression that 
ities ic! pers There 
luly registered under the provisior of this code 
Public Health and Safety 
Qur industry has grown to the point where w an 
necessary to have men of professional status acting 
s professi inder the te 


quipment processes, works or projec 


Professional Qualification 


This definition covers every area of engineering 
science to which the title can be applied. The minimun 
yualinfeations for registration as a professional engineet 
nelude graduation in an approved engineering curriculun 
if a school or college approved by a State Board of 
ngineering Examiners, with a fic record of 7) 


idditional four years or more of experience in engineering 
vork that is sat sfactory to the Board. When « dence pre 


sented in application for registration does not appear to the 
sourd to be conclusive, the applicants may be requires 
o present further evidence for consideration of the Board 


(Please tur? the ) 


DULES—WHO'S? 

Your annual statement from SPE for S15 for 
1957-58, 
YOUR INVESTMENT 

Is made by making out your check payable to 
the Society of Plastics Engineers, Ine., as soon as 
you receive your annual statement. 
YOUR PROMPT PAYMENT 


Assures dividends in the form of savings which 


Jas. R. Davidson 


can be reinvested in SPE growth. 


Executive Secretary 


Qhne hundred tiventy se 


7 


5 
| 
7 


Professional 
Engineering .. . 


( rit red fron preceding page) 

‘ required to pass an 
Board may determine. 

{nother method of qualification 1s 
‘ a f eight years Ol more of 
xp ( n engineering work of a 
character itisfactory to the Board 
ndieating that the applicant is comp- 


engineering and suc- 
written or oral 


know |- 


D tic 
prec ‘ 
Pulls passing a 


ale signed to show 


natiol 
igre d skill approximating that at- 
d through graduation in an ap- 
yroved four years Engineering Cur- 
euiun 
\ third method of qualifying for 
regoistratio! specific record of 
1 more years of lawful prac- 
( n engineering work of a chat 
icter atisfaectory to the Board of 


Engineering Examiners, indicating 


mat the ipphicant is competent to 
practice engineering, if the applicant 
ess than 35 years of age. 
Our specific interest in having 
practicing professional engineers 
iy Society registered in the state o1 
tute n which they practice. Fron 
lescription of methods of quali- 
registration, there should 
bye number of our members at the 
nt time who would be eapable 


fving for registratior without 
nation, but solely up 


eX 
eir recognized capability. 
ko ! ndividuals who have 
ialifieations, but would still require 
examination, our Society should be 
t irce of examining data to pre 
he vurious State Boards of 
Engineering Examiners. It would 
rafore be of considerable advan- 
t eacl f our sections to In 
gate the law in the state in whien 
cated and to discuss this 
opie vit the members of the State 
Board of Examiners who would be 
responsible for approval of registra- 
The Society of Plastics Engineers 
prepal model examinations that 
fer pertinent for qualifications for 
profe sional engineering status. This 
of our most important projects 
hould nefit the Society 


Cadillac Opens New Office 


& Chemical Co. an 
opening of a sales office 
Dallas, 


‘laste 


fuilding, 


Santa Fe 


Ernie Dourlet, formerly with Rohm 


been appointed sales 


The Dallas sales office is Cadillac 
Plastic’s ehth. It will warehouse 
ustic Stocks for speedy delivery to 
isers the Texas, Louisiana, Okla 
nal, New Me Xico area. 
i) ‘ > re 


Quality Control Book Brings Honors 


Larry Debing, the editor of SPE’s 
Technical Volume I, “Quality Contro 
for Plastics two of 
the contributors 
lowing laudatory 
Monsanto house organ 


Engineers,” and 
were given the fol 
write up in the 


“Poly Press.” 


“The Society of Plastics Engineers, 


Incorporated, has announced the pub 
lishing and sales release of a new 
technical volume entitled “Quality 
Control for Plastics Engineers” edit 
ed by Dr. Lawrence Debing, general 
superintendent of the plant labora 
tories for the Plastics Division, Spon 
sored by the SPE, the book contains 
various chapters written by experts 
in the field of statistical quality con- 
trol, including notable contributions 
by Ed Harrington, scientist, and Jack 
Hinchen, superintendent, planning 
control, 

“The first in the series of technical 
volumes committed to the goal of 
spreading technical information on 
plastics, the project was organized by 
the SPE Quality Control committee 
under the chairmanship of Dr. Law- 
Debing and co-chairman, Ed 
Harrington. 

“Dr. Debing states in the introduc 
tion that the theme which most ac 
curately typifies the new 
Statistical Quality Control, is reflect 
ed in the phrase “quality can not be 
inspected into a product, it must be 
built in.” 

“But 
ods came 
greater value 
inspection 
process by examination of the prod- 
uct, rather than to control the prod- 
uct alone. Of some of this 
philosophy had been going on for 
meny years, but not nearly so effec- 
tively as now possible through 38.Q.C, 
methods. The simple and 
convincing: the more adequately the 
manufacturing 
trolled, the 
and 


rence 


science of 


along with these new meth 
another contribution of 

a new philosophy of 
which was to control a 


course, 


logic Is 


con- 


likelihood 


processes are 


less is the 


scrap rejects. 


Editor L. Debing 


methods of 
control 


“The 


described, 


busic S.Q.C, are 
including charts, 
process capability studies and specifi- 
methods to 
correlation, and 
Additional ma 
severa 


cations, sampling assure 
adequate 


experimental 


Inspection, 
design. 
terial has been presented in 
of the chapters in the book 
that initially published in the 
‘Journal.’ 
“This book 


scribe all the 


beyond 


SPE 


possibly de 
$.Q.C. and 
developing every day, 


cannot 
methods of 


new ideas are 


but it should provide an_ effective 
working program in the many plants 
which have not yet benefited from 


the advantages of S.Q.C.,” said Dh 


Debing. 

The National Council of SPE pass 
ed the following resolution: 
that National 
‘s Engineers, Inc., i 
1 day of April, 1957, 
of the Society to 
Debing and his as 


“Resolved Council, 
Plast 


Societ V of 
this 4tl 


assembly 
expresses gratitude 
Dr. Lawrence M. 
sociates for having completed success 
fully the writing and editing of Vol 
ume I of the SPE Engineering Series, 
‘Quality Control for Engi 


neers.’ ” 


Plastics 


Please send 


Total purchase price enclosed. 


Bill me 


entirely satistactory. 
NAME (Please print) 
ADDRESS 


SAVE MONEY 


SOCIETY OF PLASTICS ENGINEERS, INC. 


34 East Putnam Ave., Greenwich, Conn. 
copy (copies) of QUALITY CONTROL FOR PLASTICS 
ENGINEERS for 10 days’ FREE EXAMINATION under the following terms: 
at SPE member price of $3.96 each 
at non-member price of $4.95 each 
(SPE pays all shipping costs) 
Bill company for total purchase price plus shipping cost. 
| understand that this book may be returned for full credit or refund if not 


You save shipping charges by sending payment 
with order. Same return privilege guaranteed. 


SPE 
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Ernest P. Moslo 


Mr. Leo Edward Ryan, preside nt of Mo santo Canada Lin ited, was bor = 
n Montreal on October 24th, 1909. He s the son of the founder of the con 
many, the late Mr. Leo G. Ryan who was a prominent chemical erecutive of 
this city. 
Elected pre sident of Monsanto Canada Limited in 1955, Mr. Leo BE. Ryar 
as heen associated witl the Company its inception 1945. He is also 
vresident of Monsanto Oakville 7 mited, a vinyl sheeting, film and plasti 
oated fabric producing subsidiary oT Vor santo Canada Limited. =! 
He is also pre sident of Wingate Chemical Con pany Lin ited, NStrone 
Cobh of Canada Limited and vice-pre dent of Betz Laboratories Limited. 
Leo E. Ryan 
W i | j 
hy is a Plastics Engineer? 


Leo Edward Ryan 


Vonsanto Canada, Ltd. 


(() HY is a company in the plastics business? Why him to contribute in directing the efficient use of 
im | 


a plastics engineer? What are our duties, obligations materials and facilities. As his organization prospel 
and desires? he can expect to receive a fair return in salary and ss 
Our actions in business every day imply answers to satisfaction in proportion to his contribution to the whol 1h, 
these questions, The correct answers become obvious to Hard work, ethical behaviour, professional competenc 
anyone who lifts his head from the welter of daily prob do not go unrecognized. 
ems to think through the answers to these questions. At this point you will perhaps pardon me if I say 
; a a few things about Canada because it is my home and the 
“A company is in business to make a profit”. This . ea 1 
business climate I know west. I think it is pertinent tov 
unt and forthright statement can be expressed in more 2 j 
. : because Canada, like the plastics industry itself, yrow 
modern terms with broader implications as “a company 
ing rapidly and suffers all the same problems attendant 
s in business to make a maximum return on its invest : 
upon rapid growth, 
ment over the whole life of that investment Se bale ; 
; Plastics in Canada is now a 150 million dollar a year 
The implic: is fficlency in the 
The implication now is maximun pacmaataeena business at the manufacturer’s level. It has grown in re 
performance of. I: the anning lanagement, 
performance labour, in the plant Ing y man cent years at erratic rates, from nothing to SO ! ny 
n the use of materials, machines and capital. To one year. i. 
retur » must be waste. ’ 
maximize return, there mu: e no iste Don’t think it is easy to keep pace with a prodig 
rhis performance must continue “over the whole lift ike this. Not only is it changeable but it made up of q 
of the investment”. A machine may be depre¢ iated in ten many many products each of whose total demand muecl 
years; a corporation continues in perpetuity. We must smaller, about 6% of the demand for a like item in U.S.A 
render maximum service to our customers or they wil Competition is tougher because production runs are 
abandon us for a more obliging competitor, leaving us short and because Canadian tariffs on plastics are very 
with a wasted asset. Prices must be fair. If too high, the ow, Manufacturers in Canada must and do meet price : 
customers can’t afford to buy what hey would like, mn world markets. 
or they buy elsewhere. If too low through indiscriminate As to the future in plastics, no one really doubt * 
price cutting, the company’s own profit and return ix that this brilliant meteoric industry will achieve new ‘a 
come unhealthy. heights. New applications, new uses, brand new polymer 
So we see that in the long pull, by seeking maximun have and will continue to arise from the efforts of these R 
return through maximum service and maximum efficiency creative men working together. Their enthusiasm is thi e 
a company fulfils its duty to its customers, Its employees, catalyst of progress. + 
its shareholders. These people are the public whose Why am I, an engineer, in business? To render set 
common good is its reason for existence vice to all mankind, wherever and whoever they may le ss 
\ good plastics engineer works for the same goals as By fulfilling my obligations in my daily work, I ser 
his company. In fact, his training particularly qualifies them all and to my own best interest ~~ 
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Housewares Design 
Contest Winners 


Competition Designed To Upgrade 

Plastics Products 
Designed to lend active, tangibl 
ipport to a program for promoting 
ect design and proper application 


t +} 


ti n consumer products, the 
Koppers Housewares Design competi 
vinners for 1957 were announced 
remony held April 2nd in Pitts 

irg 
kirst-prize Winners were: Flambeau 
|’ ti ( rporation of Baraboo, Wis 
in, (in both Class I and Class II); 
ua Loma Plasties, Ine. of Fort 


Worth, Texas, which took a first 


! mn 4 i IV and also won the 
Loma Plastic announced that its 
vear scholarship award would go 
Carnegie Institute of Technology, 
Pitt ing Pa and the one-year 
‘ ivship would be given to Ala 
ut Polvtechnic Institute Auburn, 


The Illine Institute of Technology, 


cholarships, nd the other will 


the Layton School of Art in Mil 


aukee, Wis., officials of Flambeau 
said 

\ cholarships are awarded ir 
the name f the vinning molder to 
weredited schools of design selected 
oer Students receiving the 
ehotars ure selected the 

Plastic uusewares entries sub 

tted ! the con petit on by these 
molders were judged as best in ade 


gn, quality and imagination among 


thre ~s entries submitted hy 67 mold 


Plaques for Honorable Mention and 
Most Original items were awarded, 
also, in three of the competition’s four 
classifications by a judging panel con 

sting of Dr. Jesse H. Day, Editor, 
S.P.1 Journal and Member of the 


Society of Plastics Engineers; Jay 
Doblin, Director, Institute of Design, 
Illinois Institute of Technology and 


President of the American Society of 
Industrial Designers; and Dr, Mabel 


follins, Head, 


Department of 


of the 


+ 
t 
| -— 
’ 
> 4 4 4 4 
Keconomices of the Household and 


Household Management, Cornell Un 


In Class Il, Honorable Mention was 
awarded to Federal Tool Corp. of 


Chicago, Ill, and Most Original to 
Brown & Bigelow of St. Paul, Minne 
sota. Honorable Mention in Class II 
vas awarded to The Plas-Tex Corpo 
ration of Los Angeles, Calif., and 
Milmour Products Co. of Chicago, III. 
received the award for Most Origina 
No Awards In Class III 

Republic Molding Corp. of Chicago 
Ill., was awarded Honorable Mentior 
n Class IV and Travel Aids Co. of 
Brooklyn, N. Y., won the Most 
Original Award in this classification. 

Although the competition included 
a Class Ill (decorative product of 
either polystyrene or polyethylene), 
no awards were presented this year i 


this classification 


Easton Changes Name 


The name of Easton Plastic [ro 


ducts Co., has been changed to 
Mannesmann-Easton Plastic Products 


Co. 


Carbide Name Change 

On May Ist the name of Union 
Carbide and Carbon Corporation was 
changed to Union Carbide Corpora- 
tion and the name of the division, 
Carbide and Carbon Chemicals Com 
pany, was changed to Union Carbide 


Chemicals Company 


Kempf Joins Furane 


John Kempf has joined the technical 
staff of Furane Plastics, Incorpo 
ated, as Product Development Man 
ager of Adhesives and Coatings. 

An outstanding authority on epoxy 
resin systems, Mr. Kempf has been 
Associate Director of Research at 
U.S. Stoneware Corporation and Pro 
cess Engineer at de Haviland Air 
eraft Company in Toronto, during the 
past ten years. 

He will concentrate on new product 
development and = coordinate labor- 
atory developments with field appli 
cations. Because of his broad experi- 
ence as a plastics engineer Mr. Kempf 
will follow through on important de 
velopments related to aircraft, mis 
siles and chemical industries. 


Foam King Personnel 


Foam King announces the following 
es: Mr. Harriman H. 


Dash, formerly Research Director has 


no 


personnel ch 


been appointed to the position of 
Technieal Director. Mr. Philip C. Da 

done has been appointed to the posi 
Research Director, The posi- 
on of Vice-President in Charge of 
Kngineering has been vacated, Mr. Jo 
seph J. Hirsh, formerly holding this 
position has been retained by the con 


¢ 
¢ 


pany as an outside Independent Con 
sultant. 


Noma Lites Promotions 

Noma Lites, Inc. of 55 West 13th 
Street, New York 11, New York, has 
announced the following change in 
the status of their Holyoke (Mass.) 
Plastics Division. 

kffective February 1, 1957, the Plas 
tics Division became i subsidiary 
of Noma, to be known as the Holyoke 
Plastics Corporation. 

The new corporation will specialize 


om molding 


in cus both compression 
and transfer. 

George W. Martin, General Man- 
ager; Edward F. Duda, Plant Man- 
ager, and Richard H. Fournier, Assis 
tant Plant Manager—have been nam 
ed President, Vice-President and 


Treasure? respec tively. 


Fox Director at Mellon 


Dr. Thomas G. Fox, who has dis 
tinguished himself by his investiga 
tions in polyme} chemistry, has been 
appointed an Assistant Director of 
Research in Mellon Institute, accord- 
ing to an announcement by General 
Matthew B. Ridgway, Chairman of 
the Institute’s Board of Trustees. Dr. 
Fox, who expects to join the Institute 
on June 1, will head the programs 
of polymer research in the institution. 
He is presently a research executive 
in the Rohm & Haas Company, Phila 


delphia, Pa. 
Dr. Fox is best known professional- 


ly for his research achievements on 


polymerization and kinetics, on dilute 
solution studies of molecular structure 
and thermodynamics, and on_ the 
physics and physical chemistry of 
amorphous and crystalline polymers 
in bulk or in concentrated solution. 
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UNITED STATES 
ELECTRICAL MANUFACTURING 


March, 1957 


Abstracter: Bennett Nathanson 


Developments in Polyethylene Insu- 


lation- ler BE. Javite 

This article is an excellent review 
mcerning present and potential wire 
nd cable applications for the various 


iivethylenes and polyolefins. It lists 


e existing design mitations fon 
wlyethy ene wire and cable insula 
on, advantages of linear and modi 
tied materia!s, such as the polyolefins, 
nd the characteristics of irradiated 
wlyethylene. The limitations of the 
gher density materials, and the 
rradiated types, however, are not 
erlooked. Field use experience and 
general design problems, as well as 
discussion of standards for poly 
thyler wire and cable insulations, 
re gone into thoroughly. 

(This article, which actually is ar 


xtension of a speech presented at the 
Symposium on Polyethylene Wire and 
Cable, January 22, 1957, ATEE Winte) 
Meeting, would be interesting to all 
SPE members.) 


April, 1957 


Characteristics of Metal-Clad Lamin- 
ates—D. S. Hoynes. National Burea 

Standards 

This article deals with the results 

a Navy Bureau of Ships-sponsored 
roject to develop design data on se\ 
ral types of metal insulated laminates 
for printed-cireuit work. Specifically 
the report deals with tests conducted 
n (1) the current-carrying capacity 
if etched copper conductors, (2) re 
sistance measurements on samples 
laving a variety of protective coat 
ngs, and (3) dielectric properties of 
netal-clad laminates at various ten 
peratures, Seven groups of phenoli 
aminates, one of ep: XV glass-mat 
i nylon-base phenolic laminate, and 
i styrene copolymer (the latter wit! 


ut coatings) were included 
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ARGENTINA 
PLASTICOS 


January-February, 1957 


Abstracter: John B. Ballard 


Polystyrene is Being Produced 
Locally—Editorial 

This editorial reports a reception ir 
December, 1956, celebrating the be 


ing of production in a new poly 


tyrene plant operated by Monsanto 
Argentina, S. A., in Zarate, province 


AUSTRALIA 
AUSTRALIAN PLASTICS & 
RUBBER JOURNAL 


January, 1957 


Abstracter: Albert Lightbody 


Direct Measurement of Dynamic Bulk 
Modulus 

‘he U.S. National Bureau of Stan 
Is has reported instrument 
pable of measuring bulk modulus 
inder changing pressures, of many 
es of materials, Frequency may 


aried and pressures up to 1000 


ospheres can be imposed on. the 


ernating pressure. 


* 
FRANCE 


INDUSTRIE des PLASTIQUES 


MODERNES 
March, 1957 


Abstracter: Hans Mayer 


Pliable Molds for Polyesters 


stisol molds for epoxy resins 


c<nown. This type of mold was not 


for polvesters due to the extent 
created the 
of the curing process and the 


of the stvrene monomer on the 


of optica nterference ! ight tee} 


nique is followed DV a description “a 
colors via diffraction 
glass surfaces, clock and watch dial 


seeking to catch colorful effects. Ih 


der to develop such diffraction grat 


ny es cl 

the cast-n aing Vest 
The material w vithstand te 
ires to ISO) degrees cent 
grade without loss of flexibility. ar 
\ not ected thie 
ontent of the polvester lt 
stated that i mold mace tro 
nateria \ stay elastic Tor appt 
mately 30 casts and can be econd 
tioned by a heat treatment for a 
ther evele of operation 


GERMANY 
KUNSTSTOFFE 
March, 1957 


Abstracter: Anne Schwend 


High Molecular Ester Plasticizers 
kK, Zoe re? and Ver 

Based on a maze of terature 
spread over the world, th article 


study of the 


represents thoroug! 
properties of } moleculal welrght 
ester plasticizers, classifying them in 


to five groups sebacic acid este) 


adipic acid ester, phthalic acid este? 


high molecular ester plasticizers of 


inknown composition and epoxidized 


oils. These products are investigated 
as to composition, chemical and phys 
al data, technologica propertie 
compatibility, stabilization and t 


ng methods. 


Diffraction Gratings on Plastic Films 


ivar (Crrave 


An introduction to the prineiplk 


o how to make use of interference 
gratings for ad 


rtising purposes, color effect or 


ewelry business and other industric 


ngs of optical efficien three Tactor 


ave to considered 
Considerably increase the nari 


ingle under whicl the reflected 


One hundred thirtu 


mf 
? 
AROUND THE WORLD 
ay 
The Vinatex Ltd. | compounded 
| 
om 
— “4 
i 
Dev 
isabli 
COUFSt 
C0) - l ‘ 
a . 
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Exhibition of and 
Plastics at the [Ve Salon de la Chimie 


Interna nal Congress 


Kunststoffe ... 


ransmitted ol cons 


(,uarantee econom) 


shape 
d reliable production methods 
iry, augment the reflect 
ipacit the grating surtace 
meat ind protect 
yainst marring 
] Speci irrangement the 
grating groove either cro 
n coneentric 
paratle ol uperimpose 
ips augment ibility. to 
he desired degree 
oht \ pressing cellulose 
wetyvi film against preheated 
natrix for a few econds, thet 
ng both mold and molded 
n vith Vater will make the 
iting spring fron tive mold 


thout difficulty. The working 
vole depends on the kind ol 


] 


m used and in particular or 


the profile f the groove Flat 
yroove ire considerably le 
noldable 

Metal plating under high vacu 
f the grooved surface 
vrmits an increase of the re 
ected-light-capacity to that of 
rainary mirrot ‘ up to 
() and more, The sensitive 
irtace of sucl a diffraction 
rating cut pre 
tected either by a thin glass 
late or another thin cover film 
emented to the edges of the 


ating and hardly impairing 
the refleeted-light intensity of 


he grating 


Acetate Plastisols and Organo- 


Wolfram Riese 

peculiar features of PVC 

ite co-polymel dispersion prod 
uch as plastisols, organosols and 
stigels, methods of production and 
cation and their usefulness wu 
‘ coating ofl metals, textiles, 

! “a well as for expanded prod 


are reviewed, Since development 
ind organosols has in no 
eached the final stage yet, at 
or vi continue to be paid = to 


product and their working 


Conference on 


report on the successful bi-annua 
es exhibition in Paris and some 
the papers presented at the 29th 
for Industria 
mistryv in Paris, in November 1956, 
symposium on grafting reactions 


polymers reviewed in more ae 


German Standards 


The draft for 


standardization o 
ding of Soft PVC” as 
Associatior tor Weld 


Propose a 


Pechnique and the Standard 

ommittee for Plastic reprinted 
" ane corte t Phe 
t ‘ i irve the 
ut of a iTerent veld nw meth 
fut 


ois and shall serve as basis tor o1 
ders, execution and acceptance of 


velded goods from soft PVC. 


Sintered Fluorocarbon Coatings 
article by G 
Modern Plastics, Septem 


from the 
Bartezak it 
1956 


KUNSTSTOFF-RUNDSCHAU 
March, 1957 


Abstracter: Leo Fischer 


Epoxy Resins in Patent Literature 
Part I—G. Tews 
This second part of the epoxy 


articles discusses esterification of 
resins. The numerous harden- 
ing agents and their chemical re 
actions are fully described. Nitrogen 
chiefly with 
amino groups, are proncipally used in 


conjunction with epichlorhydrin, Am 


containing epoxides, 


ides are also used as hardeners such 
as dicyandiamide. In room tempera 
ture cures ethylenediamine or diethy 
lenetriamine should be used since the 
aromatic amines are too slow. Isocy 
aunates are indicated as very promis 
ing. Hardening can also be achieved 
with monomeric, unsaturated poly- 
mers 

The term 


broadly in this article and the dis 


epoxy is used quite 
cussion includes resins in the isocy 
polyester groups. Poly 
merizable resins of the epoxy family 
are generally obtained in one of the 
three methods: (a) Esterification of 
a resinous epoxyphenylglycidyl ether 
with unsaturated carbonic acid and 
the conversion of the esterified ePoXry 
resin with vinyl monomers. (b) Par 


anate and 


tial esterification as above and con 
version with vinyl monomers ending 
up with complete esterification. (c¢) 
Conversion of unsaturated 
acid with vinyl monomers and esteri 
fication of the reaction product with 
glycidyl ether, All these reactions are 
documented with patent 


carbonic 


extensively 


references 


Manufacture, Composition and Char- 
acteristics of Polyethylene and Other 
High Molecular Polyolefins - 
Hano Hagen 

The first step in producing pols 
ethylene is the manufacture of ethy 
lene. A number of methods are dis- 
When using the petroleum 
cracking process there is a yield of 
orly eight to ten percent. As re 
quirements for ethylene have increas 
vields are at 


cussed, 


eal processes whereby 
east fifty percent become more prac 
tical, such as the mixing of gases in 
cracking towers. The ethylene = for 
polyethylene production must be espe 
ally pure if the Ziegler process is 
ised 

Generally high pressure polymer) 
necessary to attain long 
chains To arrive the 


high monomer concentration, tempera- 


tures of 200 C and pressures of 500 
required. 
Some discussion of the ICI process 
and extensive patent 
presented indicating the production of 
polyethylene up to a molecular weight 
of 50,000. The Ziegler process oper- 
ates at temperature and no 
pressure. Diethyl aluminum hydride 
and titanium tetrachloride are added 
to the ethylene. The temperature rises 
to 70°C in one and a half hours and 
the polyethylene is formed, Chains up 
to 3,000,000 molecular weight can be 
formed, By varying the co-catalyzers 
the chain length can be varied. Al- 
though it seemed at first that the 
Ziegler method would be lower’ in 
cost the difficulty encountered in pur- 
ifvying the polyethylene the 
danger of a runaway reaction requir 


to 2 O00 atmospheres are 


references are 


room 


ing careful and controls 
has tended to keep the price up. 
The Ziegler technique can also be 
applied to the polymerization of other 
monomers, as thoroughly analyzed in 
Natta’s writings and patents, Natta’s 
fundamental polymerization principles 
are described and their relation to 
rubber production is analyzed. Phillips 
Petroleum Company's technique uses 
chromeoxide and aluminum. silicate 
and temperatures of 150 -180°C at 50 
atmospheres 


expensive 


na continuous operation 
or an Molecular 
weights of 50,000 are obtained and 
the density is higher than obtained 
in the Ziegler process. 


vessel. 


agitated 


Graphic Calculations of Cylindrical 
Plastic Boxes—H. Gut 

This is a very interesting and 
thorough article giving extensive 
formulations and graphs and other 
calculating aids to determine the 
weight, thickness, size and volume 
of eylindrical Formulae for 
calculating the most efficient use of 
mold areas and required packaging 
units are also presented. 


boxes. 


DER PLASTVERARBEITER 
January, 1957 


Abstracter: Leo Fischer 


Practical Experience With A High 
Speed Self Regulating Extruder — 
Bech 

This article is concerned with the 
problem of cbtaining large production 
with extruders having a small dia 
meter screw, A high energy input 
supplied. It is 
necessary to melt the plastic mass 
rapidly enough to attain a fluidity 
that will not clog the die. Intensive 
mixing of the plastic serves the same 
purpose as intensive heat as far as 
softening action goes. Only a small 


course be 


must of 


percentage (2.5% ) ofl the 
screw is required 
plastic mass 


pow el 


transmitted to the 


to» push the molten 
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Der Plastverarbeiter ar eee int of fogging, shortens drying 


iring ne, produces a minimun 
ist, a better flow, a higher gloss 
rough the di powe nd saving material, It is als 
in be utilized to soften the plas iggested it the heat softening 
iss by greatly increasing the spec plastics, such as PVC and poly 
the SCTeW Phe re it nship \ spraved without 
mperature and pressure ? the pla nte 
( n the die he a ( t? | ie by 
e fact that as the viscosity of th ’ , 
: Etalu, a Mixture of Aluminum and 
astic enangzes the Dowel require R 
ftesin—H. Aaljn 
nents of the screw thrust chang: 
rt ‘ te ! 
or sequently owering ail ‘ Ad il i 
, is resins imparts unusual characte}! 
iscositv reduces the speed of ‘ 
om sti na nprovements uminu 
xtruder. [To compensate i mp Aluminun 
e? lers must not be too fine no 
ariability an adjustable thrott 
er than .07 mm and preferably 
e ale ene ne screw hut ! 
mn lieations th 
»btain proper contro screw | nanny uppication 
st «te rable size range 1s to 
Switch controls for the motor, 
a nn to 606; an bb neorporated 
tk ncrease mechnanical strengtl 
ind pumps are installed. Actual drav 
stvrene achieves a nerease 
ngs and pictures for applicatior 
TY) strengtn adaing 
is svstem mn Various 
resins with Voirume ot 


\ New Extruder \luminum are compared with wood 

\ Commercial Bulletin from Hein- ind cotton filled phenolics. A 
rich Koch & Co, mprovement it specifications 
a obtained, Other 


Aluminum 


some 


nteresting bulletin ds resins used 


This very 
powders were 


cribes a new extruder (DBP 933,185) vinyl acetate 
n which the cross section of tl d polyesters, in casting compression 
viinder at the head of the extrude) d injection molding 

n Ve during operation and 

ressure, The controlling device Co? A Vo raid 

sts of a hydraulically activated mov I rder to tain a variety ol 
SCTOEW Vhose end s conical, and res and forms nh one mold it Is 
ts into another inverted con | grested hat removable Insert 
pace between the two cones can he yieces be built into the mold. This 
ried by moving one of the con nique makes it possible to pro 
ack and forth, thus controlling tl duce several varieties and sizes of at 
ow orifice. The viable back pres ticle from one mold. This is espe 
sure, and the width of the orifice are cially adaptable to toys where three 
read on gauges and the operator car es of the same piece are possibl 
readily make adjustments not. o1 vith two inserts. Detailed drawings 
s to orifice width but as to speed o several sizes of a measuring cup 
rew and heat input ! t al giver 


Applications of Epoxy Coatings 


February, 1957 


{pplication and Techniques of Iso- H. ha 
foams—H. Bawman In the cracking he ery 
ti\ npound ere rf 
\ formaldehyde solution and a © Props 
t 1? t na ecthy ‘ as to ¢ \ 
oaming agent are mixed a portabl 
ipparatus, consisting of two pressure orhydrine, This in turn, upon con 
tanks, a compressor and a pecially atio vith diphenylolpropane, is 
“the methods of producing Shell 


lesigned gun on a cart that can le 


phasized that 


noved about and used directly on the 
phe nols, 


ob. Pressure is maintained a 


and me is a bak 


itmospheres. This method has beer uUKyas, ureas ami 


dely used to insulate piping and ng lacquer produced and esterifica 
lucts directly or by building a meta tion with proper fatty acids and mel 
r wooden box around the pipes and nes and urea produces at ail 
praying into that. In cases wher irying laequet \ great variety of 
lifficulty of adhesion is met the pipe pecifications are possible by varying 
ire wrapped with jute. To insulate the chemical combinations It s ad 
oofs and walls two lavers of a wove ed that before ng with epoxy 
aterial are stretched several inches cquers the metal must be mecnank 
ipart and the foam driven throug ‘ y cleaned vitl tes prushes 
veh i ting (rer any 
it ys are most widely used in the 
An Infrared Spray Gun for Air eer industry where, as a result of 
Hardening Resins—H. Kalpe) ating production has beer 
spray gu is desermbed whi creased and pollage greatly 
prays slow drving throug! i i, and the qua \ f bree 
ng of infra-red ements attache: ed. 7 techniaus ning 
the no ‘ the gu ela ‘ i }) thal uve 
it th device produce t ‘ 
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Plastic Toys Have Arrived % 
A. B 
\ fu discussion of the ‘ 
dustry n Germany Ss presented ‘ 
resins used, the techniques 
mol-methods used and production an 
mport and export figrure are giver 
Many pages of ustratior ot 
tovs nre also neluded 
at 


HOLLAND 
PLASTICA 


February, 1957 


Abstracter ter Horst r 
Inorganic High Polymers—./. 74: 

Silieates (ordinary gla , mica al 
ishestos) are imong tt ! 
ticles have ted 
and plastie ilphut | ) 
tudv a survey el 
held, Mentioning among ot 
and black phosphorus, certain bo 
and phosphates, cor 
nitride and phospham Suygest 
ire giver further wor ! 
field 


ITALY 
POLIPLASTI 


1956 


Alfred I Alk 


November-December, 
Abstracter 


The Plasties Industry in) Australia 


lnole 
\ review of the present stat rf ‘ 
Austral al Pla tie PCONOMYS 


Plastics Industry 


Parrocchetti Piante 


Silicones in the 


Luion 


‘Silicone’ is a generic term for 
rganic-like molecule ! the 
backbone of carbon aton replaces ai 
by silicon and oxvget These 
Substance wit! familiar 
structures have unfamiliar phvsi 
properties and have found wide app 
ition because of their notable tl 
ma stability ehemica rel ‘ 
Vater repellency, re stance 
tremes of temperature tk col \ 
ire available in a multituce 
cal forms. A mold release agent ‘ 
their low surface el ! LOW ith 
film to form preventing sticking and 
apphed by a riety f me a \ 
esins for iminating vitl ola 
ishestos fiber tne ire tant te 
ire Class H nsulatol ind cal 
fabricate with « mn nto 
molding powder indled 
the me nt ind 
nan oven at temperatu 
ne Cone i i ‘ 
phvsica ropertte i thie 


i 


= 
17 


val 
° ° 
Poliplasti ... 
‘ 
i ittory Wo 
fabrication and othe! 
ippiicat ! cone adhesive 
‘ j \ extreme of tempera 
j » bee countered, As 
! ‘ they nerease adhesior 
iL wivestel irtace ana 
tter extrudabilit to poly 
ind pe ny 
(raskets and Washers in Vinyl Resins 
Oltoringo Motta 
a Deta of production by Goodyear 
Vis ind Rubber Company of types 
Irigerator and automotive gas 
ind other extruded products 
! ising Rohn ina Haas 
istic 
Blown Extruded Thin Walled PV¢ 
PVC excellent characteristics 
rv being worked by extruder, calan 
der or press. It was thought that PVC 
could te produced methods 
ilready developed for other materials 
i} is cellophane or cellulose ace 
ite ut these turned out to be too 
pilex, cle cute diffieu and were 
aside Calendering required too 
t equipment and too many opel 
if ! " cle hot elding thin 
uy hin The heet had to lhe 
hed to be transparent and 
rder te me nto bags, r 
acl iming. It wa lecided 
roduce a tube and to form bags 
iVailabl iutomatic sealing 
whine Development was unde 
iken culminating mn the preparation 
extruded PV« film from 
to In thickness by means 
pecial equipment and = carefully 
prepared compound Granular com 
pound fed to a single serew ex 
truder where it is flexed and extruded 
‘ i tube through a circular die at 
val thickness of to 
through the center of which air is 
troduced. The tub then collapsed 
ind pinched by a pair of variable 
peed rollers which limit the escape of 
the internal air and develop the re 
uired thickness of the tube walls 
The use of a 90 degree crosshead 
lie required the material to remain 
0 long in the die and caused burn 
ng. Next procedure was to develop 
i straight die for horizontal extrusion 
ind a vertical extruder for use with 
traight d The horizontal ex 
oi ruder W ch gave best results had a 
louble fli~whted 1.8 diameter screw: 
17 Le D ratio; 2:1 compression ratio 
* ind a straight die with a 1.96" ID and 
ID (49mm and 50mm) With 
i} ich a die it was possible to obtain 
ibing from 4.8° to 14° layflat width 
\ crew peat of 20 to 40 RPM 
bis produced 22 Ibs per hour. The tem 
: perature usually used were 150° ade 
ore on the back of the screw, 170 
degrees on the head and 175 on the 
(ine indred thirty fou 


lie. Because of the tendency PY 
to oxidize it Was necessary t il! 
tain the temperature f the d vithir 
2 or 3 degrees. Two opposing phe 
nomena were observed: opacity v 
dependet t upor nsutficient tempera 
ture and blocking was caused Vv ¢ 
cessive temperature. The vertical ¢ 
truder has been studied only in t 
extrusion of PVC, A specia eeding 
section allowed the use if either dry 


blend or granules, plasticiz 


to be charged to the extruder screw 
The extruder was heated by a cast 
iron Sleeve with a spiral passage fi 
refrigerated air, It was possible t 
make films from .0004 ind, wit! 
special compounds, to .002”, The ey 
perimental machine having a_ 1.s 
Screw produced 17.6 to 264 Ibs of 
rigid film and 22 to 33 Ibs. of plast 
cized PVC film per hour with a max 
mum layflat width of 24”. It is be 
ieved that a larger extruder will allow 


wider films to be produced. 
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Processing 
a poly met hy Ime 


Plexigum: Extrusion 


Plexigum is thacry 


late which may be injection molded 


It reaches the consumer in the forn 
of chopped rods, colored or clear, and 
ready for processing. Close attentior 


must be paid to cleanliness. Dust or 
of other 


the same machines o1 


particles plastics handled in 
molds Will ap 
shed articles 


100 C for 


pear as defects in the fini 
It must be pre-dried at 90 


hours or until the hu 


brought 


about eight 


midity Is down below 0.16 


\ single screw extruder of 15 to 1 


or greater length is best adapted to 
extrusion, Non-ferrous metals are not 
desirable. Serew and barrel need not 


lated. A 


Increasing 


chrome p 


constantly 


steel on 


single flighted 


compression screw is preferred, Oper 
ating conditions are critical in that 
the granules must be thoroughly 


compacted and = de-aerated in the 


screw before being melted, and oven 
heating must be avoided during the 
process, Use of a vented extrude) 
can minimize the preheating required, 
and can eliminate many of the prob 
lems associated with gasses in the 
melt. No sereens or breakers are rv 
quired because of the high viscosity 


of Plexigun Dies ordinarily used 
for PVC and Cellulose Acetate may 
be used without modification. Extru 
date has a highly polished surfac« 
and must be cooled slowly to prevent 


roughness, waviness internal 


strains. A water bath can be used if 


properly controlled. Illustrated 


The Use of Plexigum in the Fountain 


Pen Industry Freideric] 

\ detailed discussion of the inje« 
tion molding of fountain pen part 
and the solution of difficulties ar: 


proceedings of a 


Assembl 


transcribed from the 


conference at the German 


of the Fountain Pen Industry 


Polyethylene 


Expanding Market for 
Fibers » Luserna 

The use of polyethylene as a textil 
een particularly im 
pressive up e present time. Three 
American firms, have an 
ntention of producing, 
Ziegler Phillips poly 


products will compete 


as 
however, 
nounced 
and 


which 


vit} the 
mers, 

+} nulor earar ~ icall 
\ ivion and saran. Specifically ex 


pected use n the areas of cordage, 


filter cloths, three dimensional fabrics 

and normal fabrics. Further produ 
or expanstiotl = expected when the 
ack of resiliance in present polyethy 
ene fibers has been overcome. 

The Use of Films and Laminates in 
Agriculture—Arture Trevisan 


During the past three or four years 
experiments have been per 
employ films it 
Polyethylene, for eX 


the cul 


successful 


low cost 


formed 


agriculture, 


ample, is most efficacious in 


ture of transplants, (i.e. not sown in 
seed ike cereals or grasses) where 
t retains moisture and nutrients in 
the soil and inhibits weed growth in 
addition to separating the fruit from 
the soil wh promotes rot, Develop 


in the use of polyethylene and 
PVC films are discussed and illustrat 
ed: for pond 
and 
re protection. 


ag 
003-004 


ate has recently 


ments 
row covers, as storage 


irrigation linings, as ensil 


wolvyester-glass lamin 

pol 

introduced to 
agricultural 


been 


the Italian market for 


ise. In large sheets it is being em 
jloved to replace glass in greenhouses 
ind cold frames, and as_ portable 


field use, 


screening for 


Plastics for Seed Conservation in 
Agriculture 
The factors 


twee 


degradation 
and plant 
and 
for protective packaging 


affecting 


if seeds he harvest 


presente d. 


ne are Plastics lam 


used 


are che ribed 


Furfural—l’. Cucchetti and A. 
Gralhiati 
examination of 


from agricul 


comprehensive 
furfural; its production 
its reactions as 
solvent, ex 


tural waste products; 


a chemical; its uses as 
and in adhesives, 
fuels. Its 
and the 
properties thereof are also presented. 


and 


tractant, dispersant 


disinfectants, mastics and 


transformation into resins 


Illustrated witl flow sheets 


photographs 


\bstracters for “Plastics Around 


the World” are needed for an out- 
magazine and 


standing American 


plastics magazines. 


the 


two French 


Your pay is satisfaction of 


helping your own plastics industry 
toward greater progress, 
Write The Editor, 
| SPE Journal, Security Bank Bldg... 
Ohio. 


Interested? 


| Athens, 
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Northern Indiana 


New Ceramo-Plastic Materials 


The members 
Lhe Northe rn 


inanimous in then 


Leon J. 


talk presented by Mr. J. H. Dubois 

ce president of the Myecal Cor 
and forme president 

Mr. Dubois, s considered by 
i to de a ! the held 
plastics and materials selection, 
terjected several interesting persona 
side lights of his years spent in ! 
liana which added a lighter tou te 
the mass of highly informative tec! 
nical data expounded, The { 

is talk centered around the ew 
ceramo-plastic n s and then 
inique properties “are especia 
vell suited for servic ! ectri 
components and in high temps ture 
ervice. “Harry,” as he was affect 
itely called by many close frie 
resent; illustrated his description 
nany uses for this type material w 
examples of items made of this ma 
terial finding wide and = satisfacton 
service in industrial and n tary } 
plications, 

The interesting property al 
most identical coefficient of therma 
expansion tor this materia a on 
pared to stee grants the al rab 
ibility of reinforcing the ceran 
1) istics with stee] nserts of any rs 
quired geometry. The resulting 4 
mensional stabil ty ind extreme y 
strength of items produced ir 
fashion answer many design prot 
ems confronting the modern eng ‘ 

Additionally, a short motion picture 
film was displayed to show the ; 
vantage held by this materia 
many others used as insulato inde) 
oad electrica arcing ind the 
sult ng hig! temperature mor COE 
In the tests show? the ‘ t 
breakdown caused by heat and ca 
wonization completely eliminated n 
f the materials subjectes t t 
destructiy testing. the ¢ 
ilastic materia were sufficient 
SPE JOURNAL, June 17 


Page 


Section 


ts vitality 


ast 


efforts to 


The 
and SCO pM of 
and hopes 


gh that so great an increase wil 
rain next month. 
Haas of the Haas Corp., 


°9 and Wayne l. 


National Director of the S.P.I 
fly ut glowingly of their 
tion with Mr. Dubois and the 
the seetion re! nded all 
‘ if numbet. ol tecnnical 
, shed and ir ise that were 


ntion t Plastics Mold Engineet 
ge” co-authored by J. H. Dubois and 
W. 1. Pribbl 
Many of the members and guests 
mained after the regular hours of 
meeting to discuss ndividua 
1) en wit Mr. Dubois which was 
it ot the of the Info 
tiol eceived this subject. 
Kansas City 
2nd Seminar 
Meeting Held 
K. A. Kaufmann 
e si i of a two-meeting edu 
n sé “introduction to Plas 
a el y t Kansas City 
Section of the Society of Plastics Er 


nt ! the | i \ peal 
The ‘ ectio? 
esentation designed fe purchas 
rent nd from compat 
Greater Kansas City using plast 
\ i +t Tb 
4 3 


col 


meeting 
membership 


Men 
i’ribble, 


spoke 


pre | 
pres 
books 


autnol 


lal 


\\ 


| 


al 
the uses of cellulose a 

met acetat ite 
esting to 1 e that a 

feering vheel 
uutvrate and items 
ire! lorses 
Iron niect molded 
«iit 

Harold Ho of Bake 
i Very complete discus 
rrowing u 
ariou types am 

nvis, ranging tron ! 
newing gu to flex 
ind rigid piping wer 
liscussed, 

Howard Han 
Chemical Company 
nteresting industria 
ises of polystyrene 
plating and mattery 
cussed the propert I 
tvrene Versu thre 
types 

Cal Bonten ps of | 
showed, with slice and 


many 


apple ations o 


and 

field, Al 
strengt 
use 
plication 


ca Compat 
and eX rit 
plication i! 
polvethviene 
Alan Donal 
ed thermoset 
ditference 
piastle He 
eat re Stal 
materials 
lr Lil, Dot 
Vere Vastly 
tne tated i 
ocal purchas 
rhe writ 
nerease pt 
their respect 
nterest tre 
ind 
members It 
Kar | ty 
onside 
further 
that the 
fur SUDSE 
nais to ten ? 
Kar sa City 


Gideon of 


ony 
puve 


especla 


a 
al ! 
tort 
eX 
cle 


ly 


cit 


eresting 


hemica 


te pre 
wl | 
Licte 


ple 


talk oO 


ad 
nte 
aut 


d Fleming Bendix Aviatior 
i President of the section gave a es 
, hort introduction and acted as mod 
he 
eralor ol the 
tate ; 
4 ECTION Charles P. O'Donnell It wa 
ire on 
ary al 2 
| e fabricated 
ellutose 
rporatiol ! 
floor tile 
| 
d decorative 
uding bach 
and their guests ible to stand uy inder these severe . 
tinued to demonstrate i by) 
announcing a 29° Inere ! its im Haa 
and introducing to the in sign 
fourteen initiates n B in the architectura Die 
the this of interest was the greate: | 
section will cont of biaxially oriented sheeting 
he n high stress aircraft ap 
Lyle Dea of DuPont rutlined 
d Po many of the industrial and functiona Pa: 
uses of Nylon 66 such as gears, bear pe ee 
ngs al ulfing tube box: He bik. 
noted t light load applications, uk 
such as es, no lubrication of ny ei. 
on pat required while t ofter 
‘ al ngs. 
K. A. Kaufmann of Spencer Chen 
detailed, wit te 
the market growth, ap 
Speciti propertie 
esins and product 
on of Bakelite review a. 
g plastics, defining thi 
roc ng trom thern 
jinted out the highe) 
at low cost these 
A 
essions of the seminat 
cece fu n attaining i 
Ss of (a) acquainting 
ypand engineering pet 
istics information ane 
ctive ise of pliastr 
concer (OD) promote 
prospective membeo 
e participation in Se 
for a larger grou 
recommended 
ers a milar progran 
is tte from Kansas Cit is 
ng ection planning t 
es ptior to plasti 


Milwaukee 


Talks Given On Molding Tank Bodies, 


Dinnerware And History of Phenolics 


James S. Hearons 


Phe Ap meeting of the Milwaukee 

is held Tuesday, April 9, at 
Ambassador Hote n the Amber 
Roo at 6:00 P.M... dinner included 
About 60 members and guests at 
The meeting was opened with a 
rt business discussion and Tom 
Hardeman gave details of the chap 
er’s golf outing held on June 1 in 
Sheboygan. The highlights of the eve 


vere three talks delivered by 
representatives of local firms engaged 

plastics industry. George B. 
Luhman, Jr.. Chief Engineer of the 
lastics Department of the Heil Com- 
any, Milwaukee, Wisconsin, discussed 
iw of their Fiberglas re 
nforeed tank and truck bodies. Par 


ular attention was given to the ad 


antage of reinforced truck bodies 
conventional bodies from a 
trengt to weight ratio, insulation 
juatities and corrosion resistance, It 
is most interesting to learn that re- 
forced plastic bedies weigh about 
20) es than conventional metal 
odes and have up to 10% more cargo 


th the same outside dimen- 
It was a most interesting pre 


tation judging by the active ques 
on and answer session at the end of 
the ta 


Ken Welsh, President of the Kenro 
Corporation, Fredonia, Wisconsin, and 
aff, discussed the molding 
nethods and marketing and adver 


Binghamton 


tising connected with their melamine 
dinnerware line. The Kenro Corpor- 
ation is just a little over three years 
old and in that time has gained a na 
tional reputation with their dinne 
ware line. Particular attention was 
paid to the molding of this product 
and the problems involved. 

The last speaker of the evening, and 
equally as interesting as the al 
was Ralph Bortz, Vice-President of 
the Plastics Engineering Company, 
Sheboygan, Wisconsin. Mr. Brotz dis- 
cussed the history of phenolics and 
the manufacturing of phenolic mold 
ing compounds, 


ove, 


Officers elected for 1957 are as fol 
lows: Kenneth F. Charter, President, 
A. O. Smith Corporation; Thomas R. 
Hardeman, Vice - President, Harde- 
mann Laminating Co. Inc.; Charles H. 
Herrick, Secretary, Sterling Incorpor- 
ated; W. H. Brueggemann, Treasurer, 
A. O. Smith Corporation; George 
Gray, Membership Chairman, Cadillac 
Plastics; Paul West, National Direc- 
tor, Sterling Incorporated; T. Walter 
Noble, National Director, Decar 
Plastics. 

Section Directors: Charles E, Egan, 
Owens-Corning Fiberglas Corp., 3 
years; A. J. Simmons, Plymouth In- 
dustrial Products, 2 years; Harold 
Hulterstrom, Flambeau Plastics, 2 
vears; Clarence Stowe, Stowe Plastics, 


2 years. 


Application Of Electrical Discharge 
Machining To Mold Cavities 


L. N. Chellis 


Fifty-five members and guests of 
he Binghamton Section met for the 
April 25th dinner-meeting at the Ves 
al Steak House, We were happy to 
welcome as guests A, W. Cummings 
and Bob Whalen of Brilhart Plastics 
Company, R. C. Kronbach of Elox 
Corporation, George Rheinfrank and 
Dr. Howald of Glaskyd Corp., and 
Ken Swartz of Consolidated Molded 


An excellent 26 minute sound movie 
nm Elox Electrical Discharge Ma 
ning was shown by Mr. George 
Sinden of Elox Corporation. 
| owing the movie, our main 
speakel Mr. Sol Levites of Hydro 
Molding Co.. Plattsburg, New York 
»} on “Application of Electrical 
Discharge Machining to Mold Cavi 
es.”’ Mr, Levites augmented his very 
nformative presentation with slides 


depicting some of the applications de- 
veloped at Hydro for Elox equipment. 

A major advantage of this process 
is that it enables the tool builder to 
precision machine prehardened mold 
steel, When certain basic practices 
are adhered to, tolerances of .0005 
can be built into a cavity. Mr. Levites 
indicated how intricate electrodes may 
be formed in brass or malleable steel. 
The electrode must be dressed at in 
tervals during the sinking operation. 


A discussion period lasting about 
an hour followed Mr. Levites’ formal 
presentation, 

At the time, final arrangements 
were made for the Binghamton Sec- 
tion’s Ist Annual Dinner-Dance which 
was held in the Starlight Room of 
the Carlton Hotel, Binghamton on 
Saturday, May 18th. 


Quebec 


Foamed Plastics 
Henry Finkel 


The important task of educationa 
guidance by the professional societies 
of this continent was emphasized by 
Mr. Peter Simmons, national pres 
dent of the Soci tv of Plastics En 


gineers, Who addressed the regular 
monthly meeting of the 
Quebec section. Accompanied by the 
nationa executive secretary, 
James R. Davidson, the two were a 
corded a civic reception during the 
afternoon by Mayor Jean Drapeau, 


and, after signing the golden book, 
discussed the possibility of holding 
the society’s annual technical confer 
ence in Montreal in the spring of 
1963, An estimated 3500 plastics engi 
neers, designers and technicians are 
expected to attend this convention. 

At the dinner meeting of the SPI 
held in the Queen’s Hotel, Mr. Sim 
mons said that the national Society 
has formulated plans to establish a 
Plastics Institute in conjunction with 
one of the American universities, to 
provide a proper educational back 
ground for any young person interest 
ed in entering the technical branch of 
the plastics field. This project is well 
advanced, and should come into effect 
within the next two years. 

Other ventures by the SPE include 
the publication of technical books, 
the regular production of its monthly 
journal, and the distribution of this 
journal on a free basis to selected 
libraries and schools. The Society is 
composed of 37 regional sections from 
coast to coast in Canada, the U.S., 
and Mexico. 

The meeting’s technical subject con 
cerned foamed plastics. Discussion by 
four panel members pointed up the 
specific advantages and complications 
of each of four different basic materi- 
als. Plastic foams are achieved by 
blowing a plastic compound full of air 
or gas bubbles. The resultant plastic 
is very light and unusually strong for 
its weight. The blown sheet or form 
can be made hard and rigid like a 
board, soft and flexible like a fine 
sponge, or to any intermediate degree. 

Herbert Schmalz of Kitchener, On- 
tario, Was the moderator of the dis 
cussion, and also spoke on polyure- 
thanes. lan 


Goughlin of Belleville, 
Ontario, spoke of phenolic foams, a 
low cost material with specialized ap- 
plications. John R. Charlton pointed 
up the advantages of vinyl foams, 
very popular for seat cushioning, and 
Harry Maranack indicated the ad- 
vantages of styrene foams, as ex 
emplified by its use in Christmas 
decorations. All foams have certain 
advantages in common, the most im 
portant being their high insulation 
values, and their lightness or bouy- 
ancy. 
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One hundred thirty six 


— 


way 


Dean of Students Richard W. Ivers of Lowell Technological Institute congratulates 


Miss Carole Harper of North Chelmsford, Mass. 


oat LTI 


N. H. and at right 
from the Ciba Company, Inc 


Western N.E. 


Inc. At left 


Thermosetting Materials Report 
C. P. O'Donnell 


Under the Technical ¢ 
f Mr. William Bentley (Colt’s 
Report of 


Co.), a “Progress 
setting Materials” was 


Thermo 
given to the 
Western New England Section’s men 
Electric’s Mh 
Speaking after 
Field Terrace Dining 

who manages G.E.’ 

Phenolic Products Plant, 
Materials Department and Metallurg 


rship DY General 


Wyman Goss. dinne) 
n the Bradley 

Room, Mr, Goss, 
Chemica 


al Division, discussed recent and 
rrojected developments in the phe 
olics materials field. Touching on 


ew, fast-curing materials (includ 


g are resistant compounds) and 
powder preheat pros and cons, the 


aker also gave a general summary 


if the 


progress and outlook in today’s 


hermosetting industry. 


The G.E. representative, after giv 


ng a brief history on the “work 
horse of the industry,” as he termed 
phenolics, pointed out that even 
hough phenolics are one of the earli 

plastic materials, they still lead 
all thermosetting materials sales 


Also, in 


many 


spite of the introduction of 


new thermo plastics, they are 


sales for all plastics ma 


fourth in 
terials. 


Though thermosetting 


have been greatly replaced in cab 
netry and low voltage  electrica 
tems, they have maintained ove) 
all sales volume due to constant de 


velopment and research. According t 
Mr. 
fering 
dimensional stability and temperature 
at a low cost. He lab: 

ed phenolics, “the buy as a 
naterial of construction that is avail 
able to American Industry today.” 


phenolics are stl Vital 


Goss, 


ease of fabrication, good 


esistance, al 


best 


At this point in his talk, the speak 
er delved into the technica as) 
if thermosetting materials, and phe 


SPE JOURNAL, June, 1957 


‘hairmanship 


Mfg. 


materials 


is Vernon 
who received $500 scholarships 


Ure 


of 


a sophomore in plastics engineering 
on her winning of the $200 scholarship given by the Eastern New England 
Section of the Society of Plastics Engineers 
Harry Tobler of Putnam, Conn 


Pelham 


ics In particulat thelr proble 
id progress. Particular points ec 
nted circuitry, foundry ipplic 
ons re-heaters and automatic 
ding th fas iring cold powde 
ne irc-re stant mate al } 
ntly put on the market by G.E 
In relation to mold erosion M 
Ss exp ned that this Ss a prob 
‘m which is r constant study by 
materials suppliers, His organization 
iow offers materials with a ten-fol 
reduction in erosion as compared t 
that experienced in former materials 
Modern, fast-cure powders also have 
mproved the automat molding ple 
ture, and according t the speake) 
ike many present uses pre-heat 
s unnecessary. Feed tube problen 
e also being worked wo ly te 
suppliers and Mr. Goss made severa 
suggestions pointing towards olu 
nm of these problen n molding 
operations 
Here Mr. Goss gave a detailed de 
ription of a new G.E. arc-resistar 
aterial, Offering high resistance at 
mw cost, the full technical data or 
is phen as supplied DY Mi 
oss. He encouraged inquiries 
tten data and samples from inte) 
ted persons, 
The talk then went on to the growtl 
the electronics ndustt and 
mpac thermosetting materia 
ncreasing demands for print 
cuitrv. Laminate for such ay 
cations Tey ad ne 
perties and resist hot apo 
solvent degreasing, tian and ive 
ca ns on capal the 
ly con ision 
undry re 
=t 
t d du 


t Mr. G remarked on the fer 
‘ sales held for col 
ression 1 ding machines offered by 
undrymen who have ttle know \ 
n the subject but are daily becoming 

re olved homogeneous nold 
ite tivities 

Afte KTeENSIVE quest ite 
nswe period, the meeting wa CLOSE 


agent, 


Southern 


Tufted Textiles 


Back Coating 
R. E. Welch & E. O. Redwine 


The regular monthly meeting, held 
7 April 15, featured a talk bv a 
wal member, Wilfred J. Mohr, Tee} 
cal Director, Southern Latex ¢ 
wration, Austel Georgia 
Mr. Mohr talked on the subject of 
Tufted Textil with special en 

is nm the type ol mck coating 
mploved. Tufted textile had thei 
neeptior approximately Ved 
go in Dalton, Georgia, as a and 


at Vi 


opment ol higt 


peed machinery, their growth ha 
keen rapid 

It is estimated that about 90,000,000 
wounds of ufted textiles were pn 
luced in 1956 and that 50°‘ ofoa 


produced, tufted 
that the back 


eovering 
ted out 
plavs al mportant part 


shed product 


the wearability of the fin 


mck-coating, tufts 


easily pull from the carpeting, About 


25 00,000 pounds of rubber 


cs were used in 1956 in the con 
pounding of back coatings, the major 
ty of this amount being rubber, bot! 
natura and vntheti chief \ the 
GRS type. The gh styrene-butadien: 
type tice accounted for about 1, 
HOO pound Othe) 
plastic materia heing used or being 
evaluated for use in rug backing, i 
clude polyvinyl chloride latices un 
ny acetate atice During the 
ourse of | talk, Mr. Mohr displayed 
imple if carpeting backed with the 

rious types of latices 

The chief requirement f a good 
ig backing were sted oa rood 
iveing iunderability, good eat re 

tan nd resistance t taining 
ind discoloratior 

Mi Moh excellent i 
wed \ i question and al Ve 

! Cl is ndicat ‘ { the 
ntere ire ed 

Local S.P.] President, Thomas H 


Hart presided over the meeting anc 
inn? inced t it a lounge to he now?! 
is the Lo heed R Om, \\ nor 
Y pened in the Architects and Eng 
neers’ building, 230 Spring Street 


E N.E. Scholarshi ded : 
astern N.E. Scholarship Awarde : 
yy the Section Presi, Lewis 
Gustafson (Prolon Plastics) 
a 
( 
coat 
. 
Atlanta, Georgia regular 
neeting place of the Section TI 
ounge, to be furnished by tl Lo me 
eed Aircraft) Corporation, 
ivallable for the fa memby« 
4 


Miami Valley 


Molding and Applications of 
Colored Polyester Resins 
A. P. Young 


AY | Vall Section met 
hu lay night, May 2, at the Golde) 
’ » Hotel, Lebanon, Ohio The 
aker for the evening was Mr. 
Ha M. Dent, Jr., who is in charge 
Product Development at the Durez 
|’ tic [is n of Hooker Electro 
‘ en roporat 
\| Dent ubject for the evening 
( red Polyester Molding Con 
ne Their Applications and Mold 
ng Techniques.” A few weeks ago a 
re tem was released for publica 
! the trade journals and news 
announcing thie advent ot 
Duy nto the polyester colored mold 
ind field, Large scale pro 
juct ‘ pected to begin this fal 
yr completion of ai SS570,000 
ect. Mr. Dent reviewed the re 
ind development which had 
gyone on to make this announcement 
| and the ow and sometimes 
mainful wav in which the peculiarities 
f ome materials are learned, These 
iterlals have been tried in a numbet 
f different plants under a variety of 
nd ' ind they now feel that 
i good general purpose 
col ] vill be well eCeLV 
‘ I number of fields 


reviewed the physical, 


These compounds, delivered in the 


granular powders, have 


shelf life, 


stored for 


form of dry, 


excellent batches hay 


some 


ing been well over a year 


without change in physical properties. 


A variety of standard colors are 
offered, 


yee cted 


now 


and additional ones are ex 


to be made standard as they 


are required in sufficient 
The 


welcomed into the Miami Valley Ser 


following new members are 
tion: 
Albert 
Humphrey, 
Leo 
Earl C 


Bakelite; 
National] 
Kruskamp, 

Sumne! The 


Drew, 
Register: 
Plastics; 


Duriron 


Cash 


Dayton 


pany; Van J. Wolf, Cincinnati Milling 
Machine; Robert C. Gossling, Clopay 
Corp.; D. Saunders Threlkeld, Clopay 


Miller, Rainville; Horace 
Walsh, 


Rhodes, 


Corp.; F. L. 
N. Phelps, Formica; E. 
Hercules Powder; Philip H. 
Philip H. Rhodes & Associates. 

Also 
the following 


welcomed into the section are 


transfer members: 
From the Philadelphia Section: P. 
Willard 
Machine. 

From the Kentuckiana 
Nicholas Carter, 
Central 


Crane, Cincinnati Milling 


Section: 
Cincinnati. 
Ohio 


From the Section: 


Harry P. Holladay, Monsanto Chemi 
eal. 

Five members from Plastics Re 
search Products, Urbana, Ohio, have 


transferred their membership to the 
Central Ohio These 

Paul L. Caldwell, C. Richard Finley, 
Robert MeCulla, 
Richard Stockton. 

One 
membership to the Philadelphia Sec¢ 
Robert Clark, 


Section. are: 


Samuel Russell, 


member has transferred his 


tion. He is Hercules 


Powder 


Airborne Electronics Symposium 


rhe Southern California Section of the S.P.E. has 


symposium on 
held in 
the Ambassador Hotel. 


Air 
Angeles on 


“Plastics for 


Los 


This RETEC will include such timely subjects as 


chemical, and electrical properties of 
e materials. Chief among then 
ivantage an exceltent dimension 
tability highly desirable where 
) ded part must fit together and 
re ussembly must be completed 
ite! Another advantage mentioned 
was length of flow in molding, which 
nade it possible to mold large and 
mplicated parts witl a complete 
ibsence of flow lines 
announced that a 
borne Electronics” will 
November 11, 1957, at 
missiles and satellites, 
sulation silicones and 
Leo Constanza and Bob 
dance of some S00 
\ be prepared for 
re 


polyurethanes, 
‘inmar 
registrants. 


those 


printed circuits and encap- 


Co-chairmen 
expect an atten 


hook et 


\ preprint 


attending. 


quantities. 


Howard L. 


Com- 


Committee on 
Encapsulation 
Invites Ideas 
From Members 


\ Committee on Encapsulation and 


Committee Printed Circuits 
have have been formed as _ part 
of the SPE Professional Activ 
ties Group. Most of agree 
that these Committees can fill 
an existing gap in the SPE orgar 


zation. The efforts to date have bee 


primarily directed towards publicizing 
Committe 


these 


es In an attempt to 
achieve the highest possible interest 
and potential participation in the 
groups before actually settling dow) 
to constructive projects. Now it is 


time to and set 


objectives, and to 


organize up specific 
working to 


For this reason, 


begin 
ward these objectives. 
a meeting of each Committee will be 
held at the Hotel Statler in Boston, 
on June 13, 1957 at 1:30 P.M. You 
will note that this conveniently pre 
Electronics” 
held by the New 
England SPE Sections on 


June 14 at 
Lowell Technological Institute. 


cedes the “Plastics for 


Symposium to be 


Since the two Committees 
are just getting started, the 
activities in 


subject 
actual 
which we can engage art 
open and subject to the will of the 
group. We can, for instance, hold sym 
posia or group discussion seminars of 
our own, or we can assist the Speak 
future Annual Tech 
Conferences in 


ers Chairman of 
nical setting up ses 
most interesting to us. 
and increase 
our field in 
journals, or we 


sions which are 
We can also encourage 
publications in 
the leading technical 


technical 
can establish a monthly problem and 
solution section in the SPE Journal. 
We can, perhaps, establish cooperative 
technical projects in common problem 
areas, All of these are just seed ideas. 
To bring out the 


fruit, make your ar 
rangements now ) 


to attend the June 13 
meeting in Boston. In the 
develop action which 
beneficial for the 


meantime, 

you fee] 
Committees 
with which you plan to affiliate. If you 
know of 
bring them along. 


plans 
most 
other 


persons interested, 


For further information write to C. 
A. Harper, Materials & 
Engr., 052, Westinghouse 
Cor., Air Arm 


746, Baltimore 


Processes 
Electric 
Division, P. O. Box 

3, Md. 


Carlon Elects President 


William L, Abramowitz has been 
elected president of The Carlon Pro 
ducts Corporation of Cleveland, Ohio, 
announced today (Wednesday, 
April 24th) by Brigham Britton, chair 
man of the 


il Was 


board, 


SPE 
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> 


New York 


Coloring of 


Plastics is 
Panel Topic 


Jim Dugan 


Over 160° member 
nded the Mare} 20 meeting of SPE’ 


New York Section, which was held 
e Governor Clinton Hots n N 


York City Theme for the eeting ’ 
The Coloring of Plasties and , 
rogram included six-mar par 


experts plus a movie entitled “T} 


Color.” Pane moderator was Fre¢ 


Movie Vnict cle Dec Thre 

Vsics of ee Was first 

ned DN Interchemica Corp., it was 
<plained in some deta t 
rm’s RBH D spersions manager, R 


ut 


H 7 | | Osaka Section, Japan, April 13th Meeting. Taken on the grounds of the Imbashi Clut 
abe! yu 


| \ , where the meeting took place, first row, left to right: T. Nakai: M. Sakai (deputy for 
f Color.” H } Mr T Fukumoto) Y Fukuda. Vice Pres T Nokao National Dir K Nakamori K 


rganic pigment colo vhic] “) Oshima, Pres.; K. Nakayama, Sect.: rear, left to right: S. Kitahara, S. Obata, K. Yoshida 


isually incorporated mechanicallh K. Homma, Treas.; and T. Kokubo, candidat 
nee they have no solubility. Thess 
nelude the ead chromates, the fe) 


K. Nakayama 


ocyanides, iron & chromiun vides 
idmiums, and ultramarine blues. On Osaka Sections secretary, Mn ida, Viee President; M Kk. Homma 
ganic colors were classified as azo ori Go.,. Ltd.,. re Treas.; Mr. K. Nakavama, Sect.; an - 
igment dyes, ine ide the to rt t the Section a ts \pi | Na \ erve i Nath 


meeting at the In ibas ( ib. 1) 
Lerie reds, nansa Ve oWs, para reds, 
enzidine yellows, and others; the 
recipitated azo-pigments, such as tl 2 ' ida ring \ ( 


hodamines, phthalocyanines, and thi 


} 
at ayes, 


Mies spoke on “Hot Con pounded Co 


rs,” admitting that they were mo ind the difficulty of matching a filled Invites Members 
pensive to purchase, He felt that mpound, Cheap fille The Plasties Institut 6, Manas 
nany economies could be achieved carbonate, tend t hange colo e Place Londo \\ england 
reater richness of color, and offer William Bradbury. Plastic Mold. 
act color control, Supply Co., spoke on the “Dry Color 
Hal Felsher, Claremont Pigment ng Thermonpla > pointed 
Dispersion Corp., discussed the use it that dry coloring eliminated ons cation perhaps 1 mer 
f “Color Dispersions.” Pre-colored tep oring ‘hh, The 
nasterbatches can be mixed direct \ truding of color into plastic Stvren: The innua oseriptior t 
th the material to obtain excellent e material most commonly dry Pransactiot nd Journal ye : 
fects such as outdoor-exposure lored. and securate wintehan 
stance and absence of streaking tained quickly Inorganic pigments p fee for Ordinar VMembet 
Anti-oxidants trac of carbor re best adapted to the method. sine 
lack can be added to enhance thes: man) reanie dave have a tendency 
lesirable features. Used witl to hleed, Sot pigment should and Journa Pres charge ind also 
ind polyesters, pigments must ised in coloring copolymers and hig! ket | 
wer, tinting strength, and chemica differences in opacity date 
lucing agents such as lead and cobalt Peter Dornick Recovering 
lich inhibit cure. Carbon blacks in Peter Dornick of Spencer Chemica ri sititin 
bit the catalyst. Co., convalescing from a seriou 
Myles Schneider, American Mold ness at Menorah Hospital, 50th and Jakubek is Manager 
ng Powder & Chemica Corp., had Rock Road, Kansas ty, Missoun Richard W lakubel een ap 
e topic “Hot-Compounding of Colon Friends of Mr. Dornick may write t pointed sales manager of the Stri Z 
nto Vinyls and Polyethylene.” Prob m at this address Plastics Corp 
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OSAKA Section of SPE : 
di} 
] 
membership. Section officers are Promotion Center’s m on. 
yr i Mr. K. Oshima, President; Mr. Y. Fu Bt. 


Southern California 


Reinforcements For Plastics 


Other Than Glass Fibers 


John A. Stahmann 


Phe April 4th 
Southern California Section was held 
Restaurant. Mr. Don Ham 
meeting an 


meeting of the 


ton pre sided over the ’ 


Robert Steinman had control of 


he main program. Approximately 
ro ninety members and guests attended. 
eg Mr. Elb Latham was the principal! 
ee peaker of the evening. As the Lab 
oratory Superintendent of the Sweld 
os} ww Plastics Company he is well quali 


, hed on the subject of reinforcements. 

ea: In addition, Mr. Latham is the current 

wig Chairman of the Southern California 

Section of the American Chemical 

Mi Lathar started his talk Dy 

* nting out that fibrous materials 

ire the basic strengthening agents 

for plasti iminates. Physical, elec 

: trical, and mechanical properties are 
mproved by thet use. 

‘hysical and mechanical properties 

, if fibers vary considerably. For ex 

sf imple, the tensile strengths range 


from 12-17,000 psi for Vinyon HH to 


ay 00-136,000 for Fortisan. With the 
xception of some vinyl type com 
pounds, most fibrous laminates are 


usceptible to ultra Violet attack. 
Fibers may be classified as natural 


wcurring or man-made materials, and 
further grouped according to the fol 


wing tab 
NATURAL MAN-MADE 
Animal Regenerated 
Wool Cellulosies 
Alpaca Rayon 
Cashmer Cuprammonium Rayon 
Silk Saponified Acetate 
Vegetable Rayon (Fortisan) 
Cotton Proteinics 
lax Zein (Vicosa) 
Hemp Marinova 
35 Jute Ardile 
nt Sisal Synthetics 
Heneque Nylon 


Acrylic (Acrilan, 
Dynel, Orlon) 
Acetate Rayon 
Polyester (Dacron) 
Vinyl Chloride-Acetate 
(Vinyon HH) 
Vinylidene Chloride 
(Saran) 


Mineral 
Asbestos 


Inorganic 
Glass 
Metal 
kibrous iminates may De formed 


vy three methods. In the first method, 
i continuous layer of matted fiber is 
passed through the polymer, the ex 
cess metered off, and the product 


dried and cured as a sheet 


forty 


In the second technique, three di 
mensional objects are produced by 
making a preform of the cut fiber 
over a porous mold, adding resin, and 
curing the unit in a mold. 

The third fabrication method is by 
casting, where the fiber is dispersed 
evenly in a pre-compounded mix. 

Award to Dr. Robert Steinman 

Because of his outstanding con- 
tributions to the plastics industry in 
the western states, Dr. Robert Stein 
man was given the “Western Plastics 
Award for 1957.” This honor was 
based principally on his work with 
finishes and sizes for glass fibres, 
although he has made additional ad- 
vances in the reinforced plastics field. 
The plaque was presented during a 
banquet of the S.P.1. held on March 
20 at the Moulon Rouge. 

The Southern California Section of 
the S.P.E. is particularly proud, since 
Dr. Steinman is quite active as pro 
gram chairman for their group. He 
was also chairman for the recent 
Epoxy Symposium held at the section, 
which was an outstanding success. 

The prior award was given to John 
Delmonte, of Furane Plastics in 1956. 
Mr. Delmonte’s work on epoxy resin 
systems is nationally recognized, It 
is apparent that Dr. Steinman is in 
good company. 


Northern Indiana 


Delco-Remy Tour 
Leon J. Page 


On Monday, March 25, the Northern 
Indiana Section of the Society of Plas- 
tic Engineers were guests of the 
Delco-Remy Corporation of Anderson, 
Indiana. 

They were joined by members and 
guests from other cities, which 
brought the attendance to 80 people. 

After a welcome address by Mr. 
Eugene Quear and Mr. Clarence Tice, 
the group was taken to the company 
cafeteria by Mr. Fred Mullen of the 
public relations department for a very 
delicious buffet supper. 

The remainder of the evening was 
devoted to conducted tours through a 
number of Deleo Remy’s plastic mold- 
ing and manufacturing departments. 

The following Farnsworth peopl 
were in attendance: W. G. Leichner, 
S.P.E. vice-president, and L. Hollop 
ter, R. Pranger, L. Sieminski, F. 
Wood. 


Central Indiana 


Plastics Foams 
C. R. Smith 


Kighty guests and members at 
tended a panel 
foams at Central Indiana’s April 30th 
meeting at the Warren Hotel. A broad 
segment of the industry was ably 
covered by three competent speakers. 

Dr. E. Hardy, Research Director 
of Nesbay Chemical Co., 
polyurethane foams. He illustrated the 


discussion of plastic 


talked on 


wide range of properties made pos 
rigid or flexible, 
foam through the use of different 
densities and formulations 
Though relatively a newcomer to this 
country it has already found wide 
commercial acceptance In many ap- 


sible in this versatile, 


special 


plications and new developments will 
undoubtedly create many more. 

Mr. Calvin S. Yoren, Vice Pres, of 
Brown Rubber Co. in charge of Re 
search and New Product Development, 
discussed viny! foams. His discussion 
also covered both the rigid and flex 
ible foams and pointed up the accept 
ance this product has already found i1 
the automotive industry. As an exper! 
enced rubber man, Mr. Yoren was able 
to illustrate the advantages viny! 
foams hold over latex and noted that 
public acceptance is such that the 
plastic foams are often mistakenly 
referred to as “foam rubber.” 

Mr. G. Richard Fransom of the Dow 
Chemical Co.’s Plastic Technical Set 
vice Dept., presented some interesting 
foams. One of the 
oldest available rigid 
foams, this product is now available 
in pre-expanded stock, expandable 
heads and a combination of beads and 


facts on styrene 
commercially 


epoxy resin, The well known pre-ex 
panded stock has been used in many) 
applications because of its excellent 
insulating qualities and now the ex- 
pandable beads are finding wide usage 
n sandwich type construction for 
these same qualities. The newer beads 
and resin combination present an in- 
teresting quality since, with molding, 
the epoxy resin surfaces on the ex- 
panded beads imparting a_ hard, 
smooth exterior having the strengths 
and good adhesive qualities usually 
associated with that resin. 

The inevitable question of compara 
tive costs of these foams was _ un- 
answered at great length by the 
Panel, who pointed out that the dif- 
ference in the properties of their pro 
ducts was such that in many cases 
they were not competitive, and at best 
it would require a complete study of 
processing and finishing of a specific 
item as well as material cost to es- 
tablish which would represent the best 
economic picture. 

Section Members were reminded to 
make plans in advance to attend the 
Annual Outing at the Lakeshore Coun 
try Club on June 14th, bigger and 
better than ever this year. 
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On 


Pioneer Valley 


Business’ Role 


In Our Economy 
Jack Perkins 


The Pioneer Valley 
Society of Plastics Engi 


monthly dinner meeting at the Wa 


Sectior of 


neers had 


isett Country Club in West Boylston, 


Massachusetts where = & 
were privileged to hear Mr. Paul R 
Leach, Jr. of the Public 
Department of E. |. du d 
Nemours & Co. Mr. Leach is Easter 
Manager of the 
E. I. DuPont Co. and is a fo 
newspaper and Washington corr 
spondent for a group of publication 
serving business and industry 

Future 
standard of living will 
“only if we put behind them the fu 
force of our entire 


advances in the nation’s 


Dbusiness struc 
the large, the small, the is 

vetween,” Mr. Leach said. 

Such improvements are not created 
legislation, he pointed out, 
about 
industries and all our it 
lustries can 
kind of 
levelopment which has proved so pro 
What 


n this country, the speaker went o1 


vy law or 
rut come 


only to the extent 
that our 
continue to apply the 


same bold and 


Imaginative 


luctive in the past. we have 
to say, is not big business as distinct 


from small business, but a business 
community. This is a structure mad 
ip of all businesses so heavily inte? 
twined and interlaced that each is a 
supporting element in the 
the whole. 


Attacks on 


nterest” are 


strength ot 
Dbusiness as a “specia 
really maligning the 
entire American people where a great 
najority of us 
ind through oun 
Mr. Leach illustrated how big and 
ittle businesses together to 
raise the standard of living by show 
ng how such 

is nylon and cellophane’ get to 
the public and by 
levelopments 
promises future improvements 
American life. These 
he went on to say, require both big 
ind little business. The 
panies do the job of mass production, 
research, and 
small companies carry on from there 

In the final analysis, the 
pointed out that there 
remarkable about big 
nothing more than a group of peopl 
who would ally themselves together 
t things that are beyond the 
capabilities of a single individual on 
single group. 

Discovery and development of nylo1 
ost DuPont $27,000,000 and 


make our living in 


business community 


commonplace things 


discussing new 


silicon, whicl 


such as 
improvements, 
large com. 
development the 


Spe ake 
is nothing 


business. It is 


ao 


many 
years in time before it reached con 
production, Now 

mostly small take the fiber and 
‘onvert it into clothing, rugs, and 


mercial 30,0000 m 


Extension Division of 


roduc ‘ nsumel thie 
Speaner said 
| Is each signin new Mu 
es the little business man just as 
pportunity to grow and pros 
The little fellow cannot afford the 
ur vhie rings us all the new 
ngs. The chair f reaction may ly 
gin with the large company, but it 
smaller firms, Mr. Leach said 
Alt ig he sma yusiIness may 
compete directly Vit! ng con 
as Where heavy nvest 
nt S required ney cal Come nls 
VI n tl mplementary o1 
econdary fabrication side of the ! 
is i picture Vln Leach vent o1 
say that for every basic steel, o 
there are 


hemical, and auto producer, 


sma firms n each held nat are 


fabricating roods trom DASICS pro 


luced or supplying goods and services 


rhnbors 


their larger neigl 

niet ng Was wed i 
iestion and answer period in which 
vere many ely discussions 


Upper Midwest 
Ultra-Sonic 
Machining 


F. W. Brown 


Pau Becket opened the Apri ly 
dwe st Section Meeting by 
innouncing the second lsocyanate 


Symposium to be held this coming 


October. The success of the me ‘ting of 
ast October prompted this repetition. 

Russ Kirby, our Program Chairman, 
ntroduced our speaker, Richard Roney 
f the Sheffield Corporation, His topic 
Machining of Cavi 


macnining is accom 


It ra Sonk 


ties.” Ultra-sonic 
lished abrasive com 
Only 
machined, The 
arder and more brittle the 


oy energizing 
pounds with ultra waves, 
ard materials can be 
material, 
the faster the cut. A hardness of 60 
} } required for 


Rockwell or higher 


practical machining. Square holes can 
diamond or 
produced by the 


now be cut n 


sapphire 


The Cavitron Shef 


field Corporation operates at 20,000 
evele and emplovs abrasive of 240 


sO grit size. Mr. Roney explained the 


inctional parts of the machine with 


des: the transducer, the magneto 
trictive stack, the connective body, 
he tool holder, and the tool 

! the discussio1 period which to 
ved the ecture, questions were 


asked concerning tool wear, 


machining 


yerances and surface finish, Answers 


for these questions depend upon the 
teria being cut lr tungste! Cal 
ide an accuracy of 1 to 2 mils is ob 
tined on the first pass. Taper and 
il! n t diametet ure 
lent upon the depth of hole. For han 
lened stee i surface finish of 15 
micro-Inenes s obta ned 


Ontario 
. 
s Ounce Rating 
Valid As Guide? 
J. J. Shehan 
According to Robert Fehr, plast 
ict nervy \\ its i 
sion Farrel-Birn im 
toselle, N. J 
give the s far ect ) 
ng machine \ i! 
Mr. Fehr was guest spea 
Ap eeting the Society 
He talked about son ecer 
leve mment ct 
equipmel! and machine l 
SOM ¢ ol thre int ‘ 4 
antages using prepila ‘ 
Introduced the 
( narte \ | inf { 
Products, Inec., Ton Mr. | 
licatior rf ‘ 
\ preplasticizer ma it : 
nvalid,” he said 
Mr. Fehr itlined e develo; 
the niect nist rhe HH 
ad th the i) 
Vas quite i phenomena nit In t 
we got up 4() na 
Ve are taiking about 
Today the trend toward specia ae 
ation. electing ao omachine you 
should know what vou intend to mold 4 
] 
You should know the roke and the 
pening requirement ind whether \ 
vil i conve ma preplast 
eizing machine 
lr the cor ent na ! i 
1 large ed machine. A pt 
piasticizer equals a ‘ na nyect 
init and in most nstance 
vou ire curing the re 
i ti i ( | ul 
nereased producto Hi id that ; 
ho machine Vit i preplastte 
idded uld have i ma mut 
ipacity of 4s A ds 0 na ! 
i preplasti ! Hd be ZOO 
Phe prepia ( ! in 
vith i oe i ‘ ~ 
ent thie n 1? ‘ 
ack into the preplasticizer eviind 
severa neture ind ivran () 
the piclure l ! i! nject ~ 
ded refrigerator door pan \ 
ther Was i ine ! 
iishpans ar ere turned it 4 
nme mac ! i! niect 
ire of 1.000 ) 
| tne fut re { i 
equirements The \ 
lit n tou ‘ peed ) 
© part et 
He answered many que 
Hu \ hing t rie 
aioht 9 (“Yes!’) e 
pedo of the preader 
\ No! ) 
(Jne hundre 4 
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“Operation nderstand 

section news, “Miami Valley”, in the 

April issue of the SPE JOI RNAI 


Robert L. Larsen speaker for making the meeting 

spite of great odds and it thereby 

By the time this article goes to sulted in more of a round table dis 
rrr many W ll] have forgotten the cussion on Various parts ol Ss pa 

night of April Sth, but a little re During the coffee break, Jim Jones 
ninder may be in order; for this our Spring Dance chairman, gav 


vas the scheduled meeting night for with the details for the forthcoming 


thie Cleveland Akron, SPE, to bye dance, (held at the | mipire Room ol 


the Hotel Cleveland on Saturday, May 
lith). Doug Eaton, Reed-Prentice, 


our VP, who usually makes the meet 


held at the Spanish Tavern in Brecks 


\ ute blizzard blew up and by 
vening there was 12 to 15 inches ing in 20 minutes but hat nig 
of snow and still blowing. For a time battled the same distance fot 


hours, reported our regular May 15t 


t was questionable whether mor 
than six would be in attendance, but meeting which was to consist of a 
thout the second round, the atten plant visitation to the Hoover Co., 


n North Canton, Ohio. Robert (Bob) 


dance began to grow by two ever\ 
five minutes, so that by 8 p.m., we had Hershey, our program chairman, Was 
twenty-one of the most rugged indi reported to have had an accident ot 


duals in the area and the meeting his way to the meeting. Ed Haskins 
Ed drove from his plant, Zenith Plastics, 


was called to order by President 
Campi of International Molded Plas for an hour and a half, ran out of gas 


and then because of power failure i 


cs 


After an enjoyable dinner, Mr. Sau! the area couldn't even buy gas. i 
M. Silverstein, who is secretary of the for effort, Ed 
Coun for International Progress in During June the Cleveland-Akror 
Management, was introduced as our Section will hold a regular meeting 


CAMIN 


Electroformed 
CAVITIES 


Close Tolerance! 

Electroforming exactly reproduces the dimen- 
sions of the stee! master. Comin cavities need 
no polishing. 


When there is a call for exceedingly deep cavities, for 
cavities which must reproduce exacting surface designs 
and textures, for a series of cavities which are identical 
_.. that’s the time to call on Camin. From steel or other 
masters, Camin electroformed cavities reproduce intricate 
shapes that can’t be machined, can’t be hobbed. Supplied 


ready for installation in mold bases. 


Deep Cavities! 
No practical limit to cavity depth. There ore 
no hobs to sink, no chance of breakage 


Long Wearing! Write for full details. 


Covity hardness of Rockwell C€ 45-50, as Or send sketch for estimate. 


AMIN LABORATORIES, INC. 


deposited, without heat treating Resists cor- 
rosion from mold lubes, flow and storage. 


Reproducibility 
One master makes any number of cavities, 


each one precisely uniform in every detail. 104-14 South Fourth St. 


Masters lasts forsver! 


One hundred torty two 


June 10th, Topic—progress and de- 


rn in reinforced plastics, by Mr. 


J KF. Stokes, B ikelite Company; and 


tomer cellular materials, by Mr. 


r. A. Rogers, Goodyear Tire & 


JUNE 21—Friday—Annual 
rolf outing, at Aurora Country Club. 
Don’t forget—October 17th. Region 
Technical Conference Polyethy- 


Kansas City 


Extruding and 
Molding Nylon 


K. A. Kaufmann 


The May meeting of the Kansas 
City Section of The Society of Plas- 
tics Engineers took place on the even- 
ng of May 7 at Milleman’s Restau- 
rant on the Plaza. 

The main speaker of the evening 
vas Mr. Robert L. Hughes of Spence 
Chemical Company on the subject of 


“Injection Molding and Extrusion 
Nylon 6. 


Mr. Hughes noted that nylon resins 


have been developed in the last yea 
er so with a marked increase in melt 
viscosity; are viscous enough to be 
tandled much like other thermoplas 
tics. This is especially important. in 


tions for nylon be- 


Xtrusion appitea 
cause it opens up potentially large 
markets for nylon film, pipe, profiles, 
and sheet. 

The largest volume nylons used 
today are the so-called 6 and 66 
types. They differ mainly in chem}- 
eal chain structure. Other nylons 
such as the 610, 611, or & types are 
made for specialized uses. Spence 
Nylon is a 6-type nylon. 

The market has grown from two 
million pounds in 1950 to seventeen 
and one-half million in 1956, Pro- 
bably 90° of the consumption in 
1956 was injection molding, and most 
ef the molding was in small parts 
weighing two or three ounces. With 
the advent of the high viscosity ex- 
trusion grades of nylon, it is ex- 
pected the extrusion market will catch 
up with the molding market by 1960. 

The basic physical properties of 
Spencer Nylon are very little dif- 
ferent than those of nylon 66, The 
basie differences are slightly greatet 
flexibility and impact strength, and 
slightly lower surface hardness fon 


he nvlon 6 


\s is true with the other thermo- 
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istics cess 
th the melting « teris 
V pe nylon ! ad t 

rete \ In ! t ‘ 

scosity f Nvlon ¢ + ten 

ings 

When iInjectiol | 
Nylon the cylinder heats w 

n the cycle and sli | 

igh as one pound are eas n 
vith nyion Usu the 
temperature shou he | | 
he melting point 
rractice the emir 
will then vary from 470-520 
most molding jobs. Fast rar 
should be used. Mold temper 
have a decided effect on t } 
ties of the molded piece 
especially true in thin se¢ S 

wlds give an amorphous part 
xcellent transparency and toug 
Hot molds result in a ecrys 
material with increased stiffnes 
iardness. 

Until recently the use of ny 
extrusion has been limited to a 
resistant sheaths on electrica 
and small diameter tubing beca 
the fluidity of the nylon melt 
the high melt viscosity resins 

ailable, pipe, profiles, blow? 
flat film, and sheet may a r 
from nylon using equipment 
techniques similar to those use 
polyethylene, acetate, and 

nyl. Centrifugal casting and 
sion molding are also eas 
plished with Spencer Nylon 

To summarize, nylon resins cal 
ve molded and extruded th a 
mum amount of special equ 
The resin is expensive, bu 
strength, abrasion, heat, and che 
resistance will justify the « 
nany applications. Nylon is ext) 
ompetitive wit! die-cast ne 
now. Nylon extrusion application 


grow now that these hig! 


ins are available. We expect 


trusion market to catcl 


with the injection molding 


Small Problem 


How do they do it? Wh: 


is, how on earth do they 


nk bottles with the littl 


nside . 


And if you can figure 


done with glass, tha 


in figure out how to 


ike this in plastic. Why ni 


problem some thoug! 


ht, 
as the boys say. If you hav 


ideas or suggestions, I 
We may even offer : € 
best solution. 


A very pretty problen 
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N E g/ d t squeezability, chemica eactiol 
——_— ind nonbreakability, Samples of the 
p | th | Various designs were prese nted bv the 
olyethylene 
Uses Topic vith an open forun 
On April 26th a dinner meeting wa 
| ‘ es of the New the Eastern New England Section of n 
- ™ ! e SPI and the SPE and the Boston-Providence Chay 
N | gland Section « SP ter of the SPI 
n the mth of Ap Mi Josep tancy ofl emery lt 
On Ap dustries opened the meeting with th 
e Hotel Beacons ntroduction of Mr. Julian Paul wh 
Bost 7 el discussion was s associated with the Carbide ar \ 
Applications and Met Carbon Chemical Company, Mr. Pau 
sing Polyethylene gave a review of Vinyl Plasticizen 
D t \ Art Staff of Technology and its effects caused b 
ers | pany, Inc. as moderato mixed plasticizer systen 
il ns ed ol Mr. W I ! speakers for the evening 
\\ \\ Bi idiey Cor Vere uel Avers pore dent of 
( outlined th the Samus Avers, Jr., Associa and 
‘ tles as used it s assistant, Mr. Wallace A. Unde 
{ paste torn products, top Vas the 
cheese spreads, tooth Viewpoint on Plastic Application 
, und condiments. Mr. James H In this discussion they covered the 
Parliman§ of ax Corporation who proper choice of materials and faln 
ermeability qualities eatior methods, choice of plastic 
( f internal liners for versus other materials, relation of 
olvent based iquids. Mr. production to merchandising, sales re | 
George Pickering of the lLamex quirements, and current product dk 
Une Corporatio vho gave a gn trends 
the 1 ises of the blow The meeting ended with an oper < 
tthe nd their functions as forum 


NEW! 


WHITLOCK 
HOPPER LOADER 
ATTACHMENT 
HANDLES DUSTY | 
DRY-COLORED 
MATERIALS 


Additional Information on Request =e 


C. H. WHITLOCK ASSOCIATES 


21657 Coolidge Highway Oak Park 37, Mich. 


Qhne hundred tortu three 


rice 
lat 
ib Ve 
tures 
pe? 
Wit] 
ana 
ana 
\ = 
{ 
‘ 
EE won repiaceat it sma 
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| 


frank! y 


\ aking 


Hk SUBJECT OF TAXES is very 
ruc the new these days, 


proved by residents of the community 
“working out” their poll taxes. As 
I recall, this was at the rate of $1.50 
per day for a man with a shovel, and 
$3.00 per day for a man with a tean 
and wagon, which meant that eacl 
male citizen over 21 years old would 
have to give at least one day’s servic 
in hauling to improve the roads in his 
immediate vicinity. Maybe we have 
come a little far to do this same thing 
now, but perhaps we have othe 


of Hooker Electrochemical Co., was 
introduced to the assembly as the 
Dean of Compression Molding. 


Mr. Boro, who has been associated 
with the plastic industry since 1923, 
expressed confidence in the continued 
growth of phenolic molding com- 
pounds. In referring to the 100% 
increase in the use of phenolic mold- 
ing materials during the past 10 year 
period, Mr. Boro indicated that future 
progression will be at a slower rate 


ind v ear at least two very differ things that we can do. For example, than the more glamorous injection 
t ights about the subject. One if a limb falls out of a tree in front molding material, polyethylene. He 


ip seems to think that the publi 


not nterested n reducing taxes, 


of your home, do you shove it out 
into the gutter and wait for the City 


emphasized that continued pursuit of 
new applications is necessary and that 


it that they prefer to have them tin to pick it up, or do you cut it up into the approach to these applications 
ased so that more and more se} small pieces and haul it to the dump should be intelligently made. A major 
al ve provided. The other yourself, or perhaps burn it in your contribution to this growth is the 

up en to think that MOST back yard in your incinerator? Is non-ending research and development 
" ild be assessed at the local there broken glass in your alley? If effort by material suppliers to meet 
ind that a possible effort there is, I'll bet you have said: “I the demand for specialty fields. In 

be made to provide needed wish the City could send its street servicing the needs of the molding 

ces at the local level, 1 believe sweeper down this alley and clean it industry, Mr. Boro has found that a 
atter generally referred to up.” My suggestion is that thirty critical factor is the misuse of ma- 
ome rule.” Our tax money that minutes of work by each property terials by the molder. Selection of 
Washington, goes through a owner would clean up the alley, and proper compound based on consider 

eat many hands and eventually save a considerable sum of tax money. ation of the more important criteria 
me of it n ay come back to us. As These are only a couple of examples, of the application, is one of the pri- 
; e are all well aware but I am sure that you can add many mary requisites for a successful end 

if the law of hydraulics, which says more to them. product, He stated that in the general 
at if we put enough elbows and Yours for better living with Plastics, purpose class of phenolics, there are 
iplings in a pipeline, the pressure Wayne I. Pribble 24 different compounds. Each class, 
greatly reduced that only such as Impact or Dielectric materials 

rickle will come out of the far end have as many or more different com 
ft pipe. This trickle of tax money pounds. These can be 1 or 2 step 


Newark 


Fi that comes back to our community materials. The one step being am- 
‘- ild be proof that we have too monia free but due to after curing 
be inv “elbows” and “couplings” in the New Concepts In requires a post cure. The two stage 
pipeline materials are prone to cracking in 

aily papers frequently report that Molding Thermosets the presence of moisture. 
ne politician says “Let’s build Basic principles of mold wear, 
> mething because Federal money Robert A. White volume Fastest preheating and case 
" \ finance 50° of the project,” The entire program for the April hardening conditions were presented 
the mplication being that Federal 10th meeting of the Newark Section along with a most interesting dis- 
vy is “free.” was devoted to the presentation of cussion on insert gating for mold 

| think perhaps we might be able New Concepts in Compression and wear in transfer molding. 
ae: to devise some simple tests to de- Transfer Molding of Thermosetting The meeting was conducted by Sec- 
a termine whether you are interested Materials. The speaker for the eve- tion President Bob Hoehn who spoke 
4 n tax reduction or not. | am just old ning, Mr. Edward F. Boro, Super- briefly on the Annual Section Outing 
enough to remember that most of our visor of Technical Service, Molding being held during June. 87 members 

township roads in Indiana were im- Compounds, Durez Plastics Division and guests were in attendance. 


(g) Never point air nozzle at anyone or attempt 


a Danger inthe Plant . . . (from page 114) 


practical jokes. 
fag 2. Prolong the life of hoses by placing them on reels. (h) Do not sweep floor with air. 
ys This will also eliminate tripping hazards. (i) Inspect air hoses regularly. 

| 3. Establish definite rules for persons who may use (j) Do not use compressed air to transfer oils, 
abe compressed air and insist upon strict compliance. chemicals, or other liquids from drums or any 
wn 1. Provide safety glasses, other containers. 


>. Teach employees to respect the power of com- 
Machinery Room 

The air compressor and vacuum pumps are of a rotary 
nature and exposed flywheels and belts must be ade 
quately guarded in approved fashion. These _ service 
machines should be isolated in a separate room, free from 
dirt and dust. 

The high pressure boiler, in order to comply with 


pressed air. Use posters and other visual and edu 
i cational material to warn them of the dangers of 
misuse. ‘Instructions to employees should include 
he following, 

i (a) While turning air on or off, hold air hose clean 

to the free end, 
(b) Do not lay hose down while there is pressure in 
t as it might whip about and strike someone. carriers insures proper devices, controls and condition of 
(c) Be sure air is turned off at valve when air hose boiler satisfactory to safe operation. Over-loading of 
boiler by installation of larger tips or setting controls 
and safety valves to exceed safe working pressures should 


s not in use; this prolongs the life of the hose. 
: (d) Shut off air before repairing air tools. 


(e) Do not use air to dust off hair or clothing. never to permitted. Boiler and associated equipment should 


(f) Use eve protectors when using hose. be operated and maintained by trained service personnel. 
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VACUUM DEPOSITION OF THIN FILMS 
by L. Holland, Published by John Wiley, Price $10, 
566 Pages 


1 consider this publication one of he most valuable 
rks that have evel hee? compiled ths subject of 


acuum evaporation. My enthusiasm stems from the fact 


that the book is written in a style which will appeal to the 
yman is well as the scientist. There ure many other 
ery favorable publications on the subject of high vacuun 


n Which certain sections deal with the evaporation of thin 


films. However, a other publications, to my knowledge, 
xo heavily into the “theory” of vacuum techniques to such 
an extent that there is little interest on the part ol the 


ayman., 

Mr. Holland covers both the technical and the practic 
il aspects of high vacuum evaporation. This book should 
« of tremendous interest to anyone engaged in the vacu 
in metallizing process Which covers. the deposition of 
netal on plastics or metal parts. Mr. Holland covers th: 
subject very thoroughly and explains many of the prob 
ems that exist concerning curing of lacquers, long pump 
ng cycles in humid weather, the effect of glow discharge, 
ind many other “down-to-earth” aspects associated with 
this fascinating process. He writes in a style which is 
easy to understand and I firmly believe that every fore 
man, production manager, and “scientist” associated with 
vacuum plating should read this book to acquaint himself 
with the fundamental aspects. 

Vacuum plating is considered a “mystery” in many 
circles and Mr, Holland has contributed substantially to 
the resolving of many of the theoretical dissertations 
vhich have existed to date. 

In addition to his excellent treatise on the subject of 
acuum evaporation in a layman’s language, Mr. Holland 
has also included a few “long hair” chapters which should 
delight the theorists and mathematicians. Basically, how 
ever, the book is exceptionally easy to read and anyone 
genuinely interested in the subject will find it difficult to 
put the book down. 

| heartily recommend this excellent work on the 
“Vacuum Deposition of Thin Films” by L. Holland 

J. Gordon Seiter 


HANDBOOK OF SOLVENTS, VOL. |. 
by Ibert Mellan, Reinhold Publishing Corporation, 
New York. Price $6.75, 249 Pages 


This book, as stated in the preface, is the first in a 
series designed to give adequate coverage ot sue ha broad 
subject as solvents. 


Volume I deals with hydrocarbon solvents. As is the 
expressed intent of the author, a system of classifying 


and relating solvents by their distillation range was 
chosen. Thus, solvents more nearly alike in solvent proper- 
ties are closely aligned making the task of selection easier 


and the correction selection more probable. To assist in 
this, the compositior and evaporation rates are also in 
? cr \ 


uded. For each solvent a full data she s given. The 


(Please turn to Page 146) 
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es trade and commercial names for identification 


i 


ntains an excellent introduction on the 
rhea olvents, their det itions and ger 
ertic \ lengthy chapter is devoted (mostly i 
rm) to aliphatic hydrocarbons, aromatic hydro 
and terpenes 
book together with successive volumes should 
! cellent and complete solvent reference for a 


J. C. Stansel 


Textbook of Polymer Chemistry 


Fred W. Billmeyer, Jr. Interscience Publishers, Inc., 250 
Fifth Ave., New York City. 518 pages, $10.50. 

\ quotation from the preface establishes the scope and 
purpose of the book 

This book was written as a textbook in the organic 
and physical chemistry of high polymers, It includes no 
rigina work, Dut Is an attempt to gather into one loca 
tion and to classify some of the more interesting and im 
portant information about polymeric substances, It is based 
entirely on previously published information. 

The book was written for use with graduate-level 
courses in the chemistry of high polymers given at the 
University of Delaware. It is intended that the text be 
<panded in lectures and supplemented by reading assign 
ments taken from the works listed under General Refer 
ences at the end of each chapter. Details of these phases 


mare eft to the discretion of the instructor. 


At present the text is used with four two-hour courses 
of one term each, roughly: Physical Chemistry of Poly 
mers, Chapters 1-18: Kineties of Po vmerization, Chapters 
19-31; Plastics, Chapters 1, 2, 32-43; and Fibers and Elas 
tomers, Chapters 1-2, 44-57. In the lectures accompanying 
the Plastics and Fibers and Elastomers courses, reference 
is made to material in Chapters 3-7. Suitabie arrang 
ment of the material can easily be made to cover the 
subject matter in the text in one or two one-term courses. 

The book is written for the senior or graduate student 
who has had courses or informal training in organic and 
physical chemistry, elementary physics, and mathematics 
through elementary calculus. No prior knowledge of hig! 
polymers is assumed. 

The book does an excellent job of reaching its ob- 
jective and marks a high point as a practical textbook. The 
discussions are mainly about physical chemical methods of 
studying polymerization processes and structures, and will 
be largely familiar to the plastics chemist. 

The treatment of specific polymers is limited but will 
serve as an adequate introduction to principal types. 

Textbook of Polymer Chemistry will be of some interest 
to the chemist entering the polmer field, or as a general 
review of fundamentals for the practicing plastics chemist. 
For the plastics molder seeking a readable source from 
which to learn more about why plastics behave as they do, 
the Textbook will do the job if the reader has some college 
chemistry background. 

As a college text for a first course in polymer 
chemistry, this book is highly recommended. 

Jesse H. Day 
(Please turn to page 148) 


Hour 


750 Dry Cycles Per 
at Full 14% ° Stroke 


with this 8-10 ounce machine 
Send today for Bulletin P-114. 


fortus 


IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 


In Canada, 
Sherbrooke Machineries Limited, 
Sherbrooke, Quebec 


Export Distributors OMNI PRODUCTS CORP 
46 Fourth Avenue New York New York 
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Molding Cycles... 
(Continued from Wage 124 
Cavities 

Is the number of cavities limiting 
the flexibility of the machine 


respect to: 


(a) Clamp pacity and p 
n tiashing or necessit 
ng il n fT ent ) > 
(b) Rate f injection ar | 
W he part eing 
equire te 
! t 
esult ‘ 
ng thu iff 
(c) Produ 
Vc'le 
< 
i 
Recog t 
) t 
r ma 
} \ 
ipacit 
t per \ 
| ‘ { i ties ‘ 
othe ne tl 
rder t ‘ 


en materia the 


With respect to cavities, the follow 
ing should also be checked. 


l. Is the avout vel bala 
2, Are cavitie support 
prevent ling 
slat 
Is venting ded 
quate 
1 W ejection be posit 
\ Cr 
> Are co) ponents 
ure nifon mperaty 
tre 


design tte 


Should part 
slightly to 


performance of the 


Improve qua 


moldi 


(arefu consideration of the 
planning the mold ca: 


cost savings not only 


factors whet 


result in rea 
the expense of altering 


n avoiding 
the completed mold, but also in pro 
atop 


viding a tool that will operate 


mum effic ency. 


Management Seminar 


An Organization Management 
held June 22-28 at Mich 


st 


nar will be 
gan State University, East 


Lansing, 


Michigan. Sessions will include Grou 


Leadership, Ethics, Motivation, 
netics, New Horizons in Econom 
Thought, and discussions of the Cas 
Method. For further information wri 


Dearborn St 


to Spence! Shaw, 3s 


Chicago 3, Illinois 
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Improved all around 


for all-round use... 


Greater Dimensional Stability 


Out of Durez research and testing lab 
oratories has come an important new 
an improved-all 


olding compound 


dround version 


of our tamous 792 


Molders, designers engineers, and pro- 
duction men are finding in this material 
a unique combination of properties at 
the cost of a general-purpose phenolic. 


Heat-resistance is exceptional tor 


material of its class: when properly 
molded, 792 
in appearance and physical properues 


successtully withstands 


a heat treatment of 72 hours at 


\ 


Higher Heat Resistance > 


Improved Electrical 
Properties 


392>F.). lts above-average 


properties are matched by resistance to 


porter 
adi 


Dimensionai 


other general purpose phenolics. Thes« 


is improved over 


properties, added to its durable high sur 
tace gloss, make most versatile 
material tor applications ranging tron 
camera parts to electronic tube bases 
electrical components, and utenst! 
handles. Three granulations include one 
for preheating volumetric charge for 
automatic molding equipment, Let us 


send you a trial shipment and full data 


Phenolic Plastics that Fit the Job 


DUREZ PLASTICS DIVISION 
HOOKER ELECTROCHEMICAL COMPANY 
1106 Waick Road, North Tonawanda, N. Y. 


Omni Products Corp 


460 Fourth Avenue, New York 16, New York 
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HOOKER 
CHEMICALS 
PLASTICS 
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TEMPERATURE 
CONTROL 
UNITS 


From a cold start through a full production run, Sterlco’s ‘fast 
service’ and extremely high degree of sensitivity assure quick 
warm-up and accurate, automatic mold temperature control 
for faster production and minimum rejects. 


Super-fast 9000 watt unit Super-sensitive, accurate 

on each side for quick HEATING CONTROL 

starts. with extremely fast re- 
action time. 


Small total water capa- Flexible, moadulating 
city—no excess thermal COOLING CONTROL — 
carryover either way. not on or off. 


Model 6002 


The mobile temperature con- 
trol unit functioning in lead- 
ing plastics plants from coast 
ers). Requires approximately to coast. Ready to operate 
50% less floor space than when connected to elec- 
Model 6002 with same tricity, water and drain, 
copattties. 


Model 6003 


A compact unit designed for 
permanent installations. 


(Can be equipped with cast- 


America’s ‘‘Blue-Chip”’ 
MANUFACTURERS* 
order and re-order Sterlco’s be- 


cause they know, want and de- 
serve the BEST. 


Send for descriptive bulletins. 
Do it NOW! 


TEMPERATURE INDUSTRIAL CONTROL DIVISION 


QNTROL 


3732 N. Holton Street @ Milwaukee 12, Wisconsin 
Export: Omni Products Corporation, 46¢ Fourth Ave., New York 16, N.Y. 


Book Reviews ... 


Symposium on Speed Testing 

Non-Metallic Materials 

ASTM Special Technical Publications No. 185; presented 
at the 58th Annual meeting; Atlantic City, New Jersey, 
June 29, 1955. 


The series of papers jn ted rT y 
oncrete, rubber-elastomers, wWwood-\ 1 ba mat 
paper, yarns and = synthetic plastic I 
economic application of these materi: roexpa 
onsumption of all mat of fot t dependent 
on precise and complete performa: data, T 
such data either limits the useful applicat 
rv relegates action to costly “Cut and Try” met 1s 
The interest in thes: po t those concerne 
vith product application and = d t ould 
ybvious, be they laboratory or field engi ne pet 
Briefly reported, the following pap 
the publication 
1. “The Influence of Rate of Loading the Strengt { : 
Wood and Wood Base Materials”. L. J. Markwardt 
J. A. Liska. 
Work reported includes—effect of it ading 


the compression parallel to grain. 
2, “The Effect of Speed of Testing on Glass.” H N 


Ritland 


Includes the structural changes of importance at a 
nealing temperatures and surface defects giving ris: 
to delayed fracture at ordinary temperatures 

i “The Effects of Speed in the Mechanica Pesting 
Plastics Testing.” A. G. H. Dietz and F. J. MeGa 
Examines the thesis; time-dependance on sensitivity 
plastics mechanical behavior can be found in their. 


cular structure. 


1. “Stress-Strain relationships in Yarns Subjected 
Rapid Impact Loading.” H. F. Shiefer et 
High speed motion picture recording of Nylon and Ri 
y ted cellulose yarns testing is reviewed 
Effect of Speed of Testing on the Tension Test 
Elastomers and Hard Rubber.” D. C. Seott, Jr.. and D 
S. Villars 
Results of testing on GR-1, GR-S and hard 
presented with conclusions as regards rate-dependa 
factors. 

6. “Review of Data on Effect of Speed Mechanical Test 


ng of Concrete.” D. Henry and J. J. Shideler 


Discusses current test specifications with respect 
ompression strength, flexural strength and modulus o! 
elasticity. 
ij. “Notes on Effect of Speed of Testing on Tensil 
Strength and Elongation of Paper.” R. FE. Green. 
R. R. Mover 


Products from Coal 


The Barrett chart “Products Derived From Coal” has 
een in perennial demand over a great uny yeurs by 
technical people in all type industries a ell as faculty 


nd students in schools and universities 

The latest edition of this famed chart has just been 
ssued by Barrett Division, Allied Chemical & Dye Corp 
oration. This copyrighted chart is more complete than 
ever before and contains a large number of derivatives 
not mentioned in previous issues. 

SPE members interested in obtaining a copy of the 
chart. ean write to Barrett at 40 Rector Street, New York. 


SPE JOURNAL, June, 1957 
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(CYCLOHEXANONE) 


By the drum from nearby stocks 
By the tank car from Hopewell, Va. 


If you use cyclic ketone solvents, you'll appreciate the quality and 
performance of National NADONE. It is the highest-quality cyclo- 


hexanone ever offered . . . minimum purity 99.0%. 


Made in the industry’s newest plant by a direct process with basic 
materials from within the Allied Chemical group, National NADONE 


is an excellent solvent and resin intermediate. 


In low viscosity lacquer formulations, this powerful slow-evaporating 


te solvent permits higher solids with less “orange peel” or “blushing” 
| troubles. Its higher dilution ratio mean economy, too. In PVC, metha- 
ii crylate and similar polymers and copolymers, users tell us that 
the NADONE helps make exceptionally light-colored end-products. 


Write for 24-page Technical Bulletin I-19 giving detailed data and 


for working samples, prices and delivery quotations. 


* Trademark 
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Sales Representative Wanted 
go repre reetic 
i ila iblishe 
ct Primat 
une i f olding \lu 
Pert ) t i 
flicting 
ght man. Rep 
PE J | \ (; 
Faculty Position Open 
CADEMIC POSITION istic 
| f eptemybe Rar 
Peace 
t 
i }) ers lat 
tute, Lowe Mas 
Injection Machine 
M 
( Whee 
\ ive IMS 
( ‘ ‘ condit 
it Sub B 
PE JOURNAT I Pu im Ave ‘ ( 
Research & Promotion 
heseare ‘ otio 
sales ability by large, expanding nat 
nufa Middle Ws 
Iexcellent alary and = future Box No. S57 
JOURNAL, 34 bk. Putnam Ave., Greenwieh, Com 
Plastic Finishing Foreman 
Leading Chicago area’ injection molder equine 
eneral foreman for finishing operations, includ ng paint 
ng, silk screening, hot stamping, ete.; also assembly 
Vermanent position for man with experience to operat: 
expanding department \| replies confidentia 
Salary and Profit Sharing, commensurate with hy 
19 PE JOURNAL, 34 Putnam <Ave., Gre 
( 
MOLDERS 
American Cyanamid Company has 


several vacancies in its East Coast 
Development and Technical Service 
Molding Shops. 


rechnicians 
vith 5-10 vears of experience in any 


or 


Engineers may qualify 


«lll, 


of the following: 
Thermoplastics Injection Molding, 
Vacuum Forming, and Extrusion: 
or Thermosetting Molding. 


I’ ‘ bm my me idir 


nd desired I) 


AMERICAN CYANAMID CO. 
Rockefel le Ne York, N. 
cl Ext. 3251 


Ste rl 


W estchester 
H. 


Opportunity Wanted: 


Well-Versed Plastics Ad Man Seeks Immediate Change 


Growing ad man with fine 
King growing plastics corp. wit Pine pli 
Wishes to put ad agency, nhewspape! 1 is 
ivert ng and promotiona 
! fa rit plastic 
\\ 


Allied Che & Divis 

Allied cal & Dye ¢ N Aniline 

American Cvyat ad 1) 

Bakelite ¢ Din f ty Carbide Corp 

Bar t Dis Allied Chemical & Dye Con 

Camin Laboratories, 

(‘rucible Steel Company of Americ 

Detroit Mold Engineering Company 

Dow Chemical Company 

1. duPont deNemours and Company, 
Pigments Division 

ky. 1. duPont deNemours and Con pany, Ine 


Durez Plastics Div., Hooker Eleetrochemi ( 
Mastman Chemical Produets, Inc 

Krank W. Egan and Company 

Enjay Company, Ine 

Kscambia Chemical Corporation 

Foster-Grant Company, Ine 

(ering Products, Ine, 

Hercules Powder Company 

Hooker Electrochemical Co., Durez Plasties D 
The Hydraulic Press Manufacturing ( pir 


Improved Machinery, Ine. 
Monsanto Chemical Company 

H. Muechlstein and Company, Inc 
Mycalex Corporation of America 
Nut Aniline Div., Allied Chem 


National Distillers and Chemical Corp., 


u.. 


onal 


Industrial Chemicals Co. 


National Rubber Machinery Company 


ileal & Dye Cr 


vp 


Nixon 


Nitration 


Works 


Phillips Chemical Company 


ole 


X 


Corporation 


Shell Chemical Corporation 
Ine. 
J. Stokes 


| nion ¢ 


Corporation 
Bakelite Dir 


S. Industrial Chemicals Company, 


‘urbide Corporation, 


Div. of National Distillers and Chemical Corp. 


Plastics, Ine, 


Whitlock Associates 


RN ine, | 
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al, 34 Putnan Gree) ch. 
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PUMP VENT PUMP 


CLIN 


241 


” Prodex PVP 24 Vented Extruder with 30 degre Ny! 


Prodex ce: he vce th hine demor ed on your own material. 


A demonstration proves the superior performance 
of the Prodex PVP 24 Extruder 


The unique Prodex PVP 24 Extruder plasticizes the compound to a uniform melt viscosity. The 
material is then positively pumped into a devolatizing section where moisture, monomers, air, etc. 
are removed. A second pump positively meters the compound into the die. This combined action — 
Eliminates Porosity— Increases Output — Improves Dispersion— Eliminates Pre-Drying — Reduces 
Heat Degradation — Improves Precision. 


Prodex PVP 24 Extruders are available 
im 154", 215", 3'3", 4's", 6", 8” sizes. 


Typical Production Rates of 
Prodex PVP 24 Extruders Arrange for a 


POUNDS PER HOUR D T d 
Extruder| Drive Cross — e m 0 n S t r a t I 0 n 0 a y 
Size H.P. Section PVC Polyethylene | Polystyrene 
Drybiend | Pipe Cpd. | High impact Let us prove to you the outstanding perform- 
20 -11 sq. in 180-240 150-180 150-240 
ance of the Prodex PVP 24 on your own 
4 60 .25 in ) 4 20 630__ : 1] 
a” 200 11.00 sa. in. | 170 1450-1600 1500-1900 material or write for bulletin E-4 today. 
No porosity was present in any of the above extrusions. All compounds 


contained at least 1 moisture and were not extrudable on MPRODEX, 
ordinary machines without porosity. All rates at precision tolerances P R O D E X 


PRODEX EXTRUDERS 


PRODEX CORPORATION, FORDS, N. J., HILLCREST 2-2800 
MANUFACTURERS OF PROCESS AND EXTRUSION MACHINERY = 
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Vacuum-Forming ‘Natural’ 


FAX new heal ethvlene polvine r offers vou a combin ition of rties 
coum-forming never before available in a low-cost plastic. Here < what Hi-fax sheeting 


Lorin oflers: 


RIGIDITY AND TOUGHNESS TRANSLUCENCY IN A 
IN LARGE SECTIONS WIDE COLOR RANGE 


TEMPERATURE RESISTANCE GOOD ELECTRICAL 
—CAN BE STERILIZED PROPERTIES 


EXCELLENT REPRODUCIBILITY CHEMICAL RESISTANCE 


IMPACT STRENGTH AT LOW MOISTURE 
LOW TEMPERATURES PERMEABILITY 


IMPROVED FINISH 


Now available for commercial produc tier 
runs. this new Hercules material is alread 


the talk of the plastics industry! 


4 BIGGER AND MANY WAYS 
BETTER—The four-cavity toy 
package and oa light diffuser 


panel shown here were both 
vacuum-formed with Hi-fax sheet- 


ing manufactured by Gering 
Products, Inc., Kenilworth, New 
Jersey. Light diffuser was manu- 
factured by Tiger Plastics, Brook 
lyn, New York; Toy package by 
Vacuum Molding, Inc., Boonton, 


New Jersey. 


Cellulose Products Department 
HERCULES POWDER COMPANY 
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